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CHAPTER XL 



No. L 

Ot TItE tXTENT OF WASTE LAND IN SGOXtANDV 

It would certainly be desirable to know, not only the total tit" 
tent of waste land in every different county of Scotland, but also' 
how much of that waste is capable of being cultivated ; and 
what proportion it bears to the land now under improved culti- 
vation. Such information, however, cannot be easily obtained i 
even the most intelligent Reporters on the rural economy of thef 
different counties, have been able to do no more, than to form 
conjectures on that subject. Indeed it is impossible to itate the 
amount, in any degree approaching to accuracy, unless actual 
surveys were made, not only of every county, but of every estate^ 
and of every farm within the kingdom. The transition from 
cultivated soil of t)ie best quality, to ground absolutely sterile, 
and to every intermediate stage between fertility and barrenness, 
is so frequent, and proceeds by such insensible gradations, that 
it becomes extremely difficult to draw the line between each kind, 
or to exhibit any accurate statement of the extent of every dis- 
tinct quality of soil. 

On the whole, the following Table of the fertile and cultivat- 
ed, and of the uncultivated lands of Scotland, is perhaps as near 

VOL. II. A 
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an approximation to the truths as can be expected^ considering 
the present imperfect sources of information^ regarding that im- 
portant subject of inquiry. 





English 


English 


Total Proportion 


Names of the Counties, 


acres 


acres not 


English 


in 100 




cultivated. 


cultivated. 


acres. < 


cultivated. 


Aberdeen , . j . 


451^84 


802,816 


1,254,400 


36 


Argyll, besides Islands . 


163,970 


1,244,050 


1,408,000 


11 


Ayr . . . . 


325,830 


339,130 


664,960 


49 


Banff . . . . 


123,840 


288,960 


412,800 


50 


Berwick . . ^ . 


137,196 


145,684 


282,880 


48.5 


Caithness ^ 


92,535 


347,347 


459,680 


21 


Clackmannan . 


23,040 


7,680 


50,720 


75 


Cromarty 


20,480 


143,360 


163,840 


12.5 


l)umbarton 


53,990 


91,930 


145,920 


37 


Dumfries . 


232,557 


569,363 


801,920 


29 


Edinburgh 


145,000 


81,560 


226,560 


64 


Elgin . . . . 


121,088 


181,632 


302,720 


40 


Fife . . . . 


209,216 


89,664 


298,880 


70 


Forfar . . . . 


569,406 


198,912 


568,320 


65 


Haddington 


139,264 


34,816 


174,080 


80 


Inverness, besides Isles , 


148,685 


1,709,875 


1,858,560 


8 


Kincardine 


92,416 


150,784 


243,200 


36 


Kinross . . . . 


27,648 


18,432 


46,060 


60 


Kirkcudbright . 


. 168,243 


357,517 


525,760 


32 


Lanark . 


. 271,896 


331,584 


602,880 


45 


Linlithgow 


57,600 


19,200 


76,800 


75 


Nairn . * ^ . 


57,440 


87,360 


124,800 


30 


Jrecsoies • « • 


24,500 


179,660 


204,160 


12 


Perth 


501,118 


1,126,298 


1,627,416 


32 


Renfrew . . . , 


72,000 


72,000 


144,000 


50 


Ross, beside Islands 


120,378 


1,187,678 


1,307,856 


9 


Roxburgh . « 


205,920 


251,680 


457,600 


45 


Selkirk . . . . 


10,100 


158,220 


168,320 


6 


Stirling . 


195,600 


117,360 


312,960 


62.5 


Sutherland 


63,045 


1,059,515 


1,122,560 


5.6 


IVigton . . . . 


101,136 


187,824 


288,960 


55 


Buteshire 


29,440 


73,600 


103,040 


28.G 


Argyll Islands 


107,020 


487,540 


594,560 


18 


Inverness Islands- . 


'95,680 


640,320 


736,000 


13 


Ross-shire Islands . 


30,117 


328,283 


358,400 


8.4 


brkney . 


24,480 


247,520 


272,000 


9 


Zetland . . . < 


21,888 


525,312 
13,900,550 


547,200 


4 


Total Seotlacid & its Island 


s 5,043,450 


18,944,000 


26.6 



Chap. XI. App. No. 2. 

Inquiry concerning the Origin and Nature of 

Peat-Moss. 

By JoHK Naxsmith, Esq. 

This substance has, of late, been the subject of much dis 
Oussion ; and various hypotheses have been advanced as to its 
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i-igin, and perennial existence, while the greater number of ve- 
getables spring up and perish in the course of one year. Thg 
little attention which had formerly been paid to the origin and 
progress of moss, rendered its great durability, a, new pheno* 
menon to those, wliose attention it had excited ; gave scope to 
their imaginations, and sometimes led them, jterlmps, to udopt 
conjecture instead of truth, * 

Instead of attempting to combat any of the theories wtiicli 
have been advanced, it may probably be more useful, to leare 
every one to the enjoyment of his own : and exhibit, a few ac- 
tual observations made on this substance, both m its incipient* 
and more advanced state, as mure serviceable tu ^ober inquirers 
in their future investigations. 

And, first, with respect to moss in its incipient state. — There 
can be no doubt, that Infinite Guodnens had originally endowed 
the surface of the earth, with a disposition to produce vegeta- 
bles, suited to the support of the animals existing upon it. But 
perhaps all parts were not endowed, with en equal degree of ferJ 
lility ; and this inequality, is so greatly increased by the revolu- 
tions which are perpetually occurring, that some parts have be- 
come totally incapable of producing pastur:d>le herbage. But be^ 
nelicent Nature has provided a remedy fur correcting this ine- 
quality. When any part %{ the surface is so barren, as not to 
produce those plants which penetrate the ground with their root^ 
and thence draw their principal sustenance, some of the coria- 
ceous lichens and smaller bryums, which have no rostel to put 
down into the earth, but lay hold on the surface with their small 
fangs, and draw their support from the atmos[)licrc, first occupy 
the ground. These, and others of the same nature, thrive the 
faster, in proportion to the abundance of water which inavi ^y 
any means, be detained on the surface- When the supply of 
this liquid is considerable and lasting, cushions of the Biyum 
hgpnoidei begin to form over tlie others, and serve for dams to 
detain more water. The sphagnum palustre then occupies thei 
hollows ; and the lichen rangt/eriiHii grows thick on every hil- 
lock : and thus all the parasitical tribes of Musci and Alga, of 
which peat-moss is formed, grow over one another- In this man- 
ner, peat-moss begins to be formed on barren ground, iu cnid 
uid rainy countries, and accumulates the faster, as the tempera. 
ture is colder, and tlie water more abundant. Any attentive oh* 
lerver, who has passed over barren ground, neglected and uo- 
drained, roust have noticed these beginnings, and need be at no 
luss to form a judgment, how this substance has, in the cour.';o 
of agei, while the culture of the fields was neglected, occupied 
so much of the surface. There is a piece of rising giound, in 
the midst of a large flow moss, where the writer of this Ima seen 
the naked sand and sandstones, fifty live years ago. He lias, &t 
"liffcrenl periods, observed the progress of groivlh over it, as a- 
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bore deicribed ; and now k is covered with from six to nine incliex 
•f peat-mosE, sumiounted with a growth of strong heath. 
I ' As Boon as the parasitica) plants hare accumulated into a body 
»f spongy matter, of euch thickness, as to retain always abund- 
•nce of Gtagnnnt water, other plants, to which It is now a conge- 
I liial soil, t^e their station on it. The first of these are perhaps 
t 'the two Eriopkora {cotton heads), which are always found in the 
Riftest wettest parts. The Sa^TJiwctf-s^Vonu (deer-hair), soon suc- 
ceeds, and coniinunicBteB solidity to the spots which it occupies, 
1 The loots of this plant, penetrate deeper into the niospy »ub- 
I ftance than any other. These, and more especially the roots of 
ifae former, compose the substance which the makers of peat fuel 
[ call Ket, a substance of great durability. The anfhericum os- 
I tifragum (yellow-floweritig asphodel), is very frequent in sofB 
[ wet moss i but its spoils are not dislinguisliablc in tlie substance 
I of peat-moss, 'ihese are the most constant and considerable 
I CompaJiions of the parasitical plants, of which peat is formed. 
There are a number of others found on bcds'of peat, and no 
, doubt tending to its increase; some of them constant, butfurm< 
, ibg an inconsiderable part ; otliers, not necessary concomitants 
I tit the peat-forming regetables, but sometimes contributing con- 
[' ilderably to its increase. The chief of these last, is the Jimcus 
r aqvarroms (stool-bent), which, requiring a soil of a more solid 
ConsiMence than pure peat moss, is found only on mosses, to which 
\ Kge, and a niixiure of earth, conveyed by the agency of water,. 
I. Md given some degree of solidity ; and, in such, it is eometimea 
L A'largc ingredient. 

L Thus, the means by which Nature seems to communicate ve> 
getable matter to those parts of the surl^ce where it is wanting^ 
\ md to extend and preserve the fertility of a country, is, owing 
[ t0 the neglect of man, converted into a misfortune, by this tor- 
[ ^d substance being allowed to accumulate, beyond due bounds, 
\ ftnd lo become still more lorpid, by long steeping in eold, stag- 
I Aant WHler. 

I . But though those parts of the surface, incapable of nourishing 
I vegetables which feed by their roots, ia the natural base of peat 
t BioEB, this substance is foimcd over ail soils, however fertile, 
r When the power of exerting that fertility is obstructed. This is 
eccasiooed, either by fallen wood, or i^tagnant water, covering 
the surfnce ; and over these, in the hollows of the country, the I 
largest bodies of peat-moss are found. And tliis brings us to the \ 
consideration of this mbi^tance in its advanced state, 
k Jn those flats and hollows, where water b not quickly drained 
F tiS for waiit of declivity, liie muaci, and their companions above 
I Jbenlioned, rapidly increase in bulk, and, retaining much tva- 
ter among the fibiei, ihe surface is often so soft, as not to sup- 
^rt the foot. By repeated heavy rains on this soft substance, 
the water flowing cS, wears little channels, which gradtiallf 
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•Seepeni and render the face of the field somewhat drier. Then 
Heatfat the congenial soil for which is an accumalation of the 
spoils of the musoi, though it cannot grow where this substance 
is distended by a great excess of water, appears on the surfaces. 
The channels above mentioned nfe often choked up, the surface 
k oveHlowedi and the heath is killed* The sphagnum and' it9 
companions, now form a new stratum over the surface ; and 
thus the mass is augmented, by alternate beds of those plantf^ 
which prefer a watery, and those which prefer a> solid soil, form- 
ing orer each other. These beds lie so distinctly, that if a per- 
pendicular sect-ion of a moss, were fairly exposed to the weather 
ibr a year or twa, a probable computation of its age might be 
made. But this only could be of such mosses as are of recenj^ 
origin ; for the years' growths, of ancient periods, are lost and 
Gonfosnded -in one anomer. 

To make some examination into the nature of pure unmixed 
peat-moss, in an advanced state, a moss was chosen, which, from 
its situation, promised to have the least extraneous mixture. It 
was surrounded, on three sides, by a range of low sandy hills, 
covered with. short grass-; on the fourth, by a plain, gently slop- 
ing down from the moss. It seems to have grown Over a gentle 
slope. Where peat has been dug on the higher side, the remains 
ef pretty large trees are found ; on the lower side, no remains 
ef trees appear^ nor can those who dig peats there, get to the 
bottom of the moss, to which, being low«r than the common de- 
clivity, the under water prevents access. The surface of thi» 
nois, IS close set with little tufts, separated by hollows. The 
tofts or hillocks may occupy about three-fourths of the surface. 
The most conspicuous plants upon it, are the following ; — ^the 
hillocks have almost every where been clothed with a thick co- 
hering of the BrunUn h^pnoides, grown to the length c^ eight or 
nine inches, and lying prostrate, but mostly lifeless, and anew 
growth beginning to appear on many of them. Erica vulgaris 
^ tetra&s (common and bell heather) growing promiscuously, 
'Jiy slender, and not above eight inches high, prevail on every 
hillock. Where the hollows are not naked, me sphagnum palustrc^ 
Mcompanied with several upright species of Bryum^ is spreading, 
*Dd even extending to the tops of the hillocks. Wherever there 
^ any other plants, the scirpus ccespitosus and eriophora are also 
^Wind. ^Theanthericwn ossifragum is every where frequent. The 
^^ rongi/iriimSi and often along with it, L, subtUatus, is close 
*t on every hillock, A few species of coriaceous HchenSf cover 
die sides of most of these hillocks. These being the most nu- 
ii^ous and bulky plants on the surface, it may be presumed, 
that they are the chief ingredients in the substance. A number 
^ others, of smaller growth, or less frequent, are observable, 
fhe lycopocRum alpinum is seen in scattered tufts. Beds of the 
Vden cocciftrus closely stud many of the naked spots ; and th^e 
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draiera naundj/oUa, is dropped up and down in similar places. 
A few others, less conspicuous, need not here be mentinned. 

This minute description of one particular moss, will serve for 
a general description of pure unalloyed peat-moss, wherever it 
occurs, and is meant as such ; for all the peat-mosses of this 
country, which have been examined, differ no further than, 1st, 
Having been lonf;er in a decaying state, incidental circumstances 
having sometimes suspended their advance of growth, they be- 
come more solid by being more concentrated by the continued 
pressure of the atmosphere and their own weight, and by the 
progress of decay ; and hence of a darker colour, the undermost 
and eldest strata being always the darkest ; '2d, as containing a 
greater or less proportion of the other plants with the fpfiagnum 
paluilrei whkh, as it makes ihe quickest progress, in wet places, 
IS generally the principal ingredient, and long retains a lighter 
colour : and ^d, as the moss contains a greater or less mixture of 
extraneous substances. 

The peat-moss under consideration, ^eems to have arrived 
nearly to iis utmost state of advance, and is now makirg slower 
progress, iL being almost surrounded by a range of perpendicu- 
lar breasts, from which peat fuel is annually dug, by which ad- 
ventitious water is cut off; but it is evident, its increase has 
formerly been very rapid. Where 3 section is exposed by the 
breasts just mentioned, the colour is of a light brown, variously 
shaded for six feet from the surface downward! ; and afterwards 
it becomes gradually darker. 

On the 8th July 1812, a be 
within, was filled with the subslai 
low the surface, and yo yards froi 
of more than 8 feet deep. The v 
pretty warm for ten days, 
of the box, 60 lib. 8 oz. avoirdupois. The v 
of it by compression, filled, of the same box, 
wasgrosslyfeculent. Computingiheweightof thiswaier i[b. o%. 

at the rate of 62i lib. per cubic foot, its weight would be 30 7 
The compressed moss actually weighed - . 30 



e,gl! 



act cubic foot 
i of this moss, at 2 feet be- 
the above mentioned breast, 
tther had then been dry, and 
exclusive of the weight 
squeezed out 
.85 inches, and 



rhis was thinly spread o 
and frequently turned ■ 
being quite dry, it was 
fire, and weighed 



I a canvas, exposed to the sun, 
pver for five hot days ; but not 
toasted for some time before a 



Of course, the weight of the water evaporated v 
And [he water squeezed out as above 
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Thni the solid matter was Eomethmg less than the eighth part 
(if the whole mass } yet, when packed into the box, it occupied 
nearly three-fourths of its contents. To try the difference of solid- 
ity at different depths, on the 22d July, the box was filled at 5 
feet lower in the mosB than the last, and weighed 56 lib. 8 oz. 



And after ihi 

weighed 
The expressed water, by calcul: 

weighed 



was squeezed oat of it, it 



lib. ( 



. lib.0 



When the moss was dried by sun and fire 
fore, it weighed 14 lib. 7 oz. ; hence tli 
evaporated was 

The water squeezed out, as above 

Solid substance left 



Hence the solid matter is nearly one-fourth of the whole. 

Of the feculent water of the first, three English pints were 
lepl, to examine if it contained any kind of acid ; but, being so 
grossly feculent, no accurate trial could be made, till it could be 
somewhat cleared, which was very difficult. When an attempt 
wjs made to filter it through paper, the feeulx settled on the 
jnper, and retained the water like a bladder. By passing it 
tbiough dry sand, with a thin linen rag under it, a sm^l quan- 
tity of almost clear water was obtained. This had no acid taste. 
A solution of the sulphat of iron drnpt into it, made no change ; 
lihadnotthe least effect on the colour of paper stained with 
the juicy petals of blue flowers. Of course, the moss does not 
appear to have contained any acid. Here, however, a remark- 
Mt fact ought to be recorded. On the expectation that the fe- 
cnlence of the moss, with which the sand through which it had 
pissed was visibly mixed, might possibly yield some nourish- 
nwnt to a growing plant, a flower- pot was filled with this sand, 
I Mdiinother with the same sand without mixture, and a grain 
of barley planted on each. Bodi were regularly watered ; both 
plwis appeared, and continued nearly equal till the third leaf 
'ppwred i when that on the sand through which the moss-water 
hi parsed became flaccid, fell over, and withered, while the o- 
lliw continued erect. This unaccountable appearance gave sur- 
pise; the experiment was repeated — the result was the same. 
I On a third repetition, the plant appeared stout and vigorous 
■ 'iUitgot three leavts; and then, all on a sudden, the middle 
I Itaf ftlj over as before ; and it was concluded, that the mossy 
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feculence had some unknown delrterioua quality. But ihe flower- 
pots having been allowed to remain in their placC) that part of 
the middle leaf, within the soclcer, had pushed vigorouslj forth, 
and the plant continued to thrive till it put forth two strong off- 
sets before it was removed. A little of this moss-water was e- 
Vaporated, and the sediment appeared almost solely ondeeom- 
posed fragments of the plantSi lying loose and uncompact, and 
could not be formed in a mass. 

The water expressed from the lower stratum of moss, seemed 
to adhere as rigidly to the feculence suspended in it, as the o- 
iber. Accident, however, discover^-d a mode of separating them. 
A greater quantity of this liquid, having been kept than was 
thought necessary on the former occasion, a partof it was placed 
ia a heat above 80° of Fahrenheit, to accelerate evaporation. 
After it had stood there for smne time, the wiiier appeared lim- 
pid, swimming abnve the feculent matter. It would ;eem, tliat 
such a degree of heat had enlarged the volume of the water, 
without aflecting tlie mossy substance in the saAie manner. In 
this way, plenty of limpid water was decanted < ff the surface. 
When a solution of sulphal of iron was dropped on it, and paper 
stained with vegetable blue plnngftd in it, no change appeared 
in either case ; nor did it give any sense of acidity vhen taken 
into the raouih. It was vapid water, resembling that found in 
rushy bogi, and left a slight clamminess in the mouth. It was 
observed also, that the skin, when wetted with the moss-water, 
felt slightly siiff as it dried, as if it had been a weak solution of 
gum or starch. When the evaporation was completed, the sedi- 
ment lay compact ; and working in the hand, farmed it into a 
solid ball, which, after being dried, and plnnged into a vessel of 
water, sunk to the bottom. Part cf this sediment, before being 
fully evaporated, was poured rnund a young ^laut growing in 
sand, and seemed to promote its growth. Some small fragments 
of the plants were visible in this sediment ; but the greatest part 
was disorganized matter. 

Here it may perhaps be allowable, to suspend the narration of 
these little experiments, just to observe, that besides the veget: 
ble ingredients of pure moss, it has perhaps an animal one, of n 
inconsiderable extent. In every tuft of sphagnum, in the above 
moss, which was opened, ants were swarming in thousands, with 
their larvx alon? with them. This, tno, is common to this suh>. 
stance in other places. A person who had several years ago filM 
a handkerchief with xpArtffjjH/H, from a peat-moss more than60RHles 
distant from the one in questiim, reports, that after it had been 
carried sume miles, it was spiead before a iire to dry ; that thou- 
sands C'f ants, issuing from it, dispersed over the whole body of 
the person employed in spreading it, and bithim £0 cruelly, that 
he wBs obliged to fly, and shift himself, to ^et rid of those bitter 
bosom foes. This is a piece of natural hibiorr, of which, it is 
believed, hitherto no notice has been taken. Natutal historians 
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have described different species of ants, expatiated on thetr poli- 
tical economy yi on their foresight and sagacityy and particularly 
on their skill in constructing magazines and habitations, proof 
against the rain and damp : But no description has been givea 
of those swarms of careless Emmets, who live in a mire, without 
appearing to provide any other food or lodging than what the 
mosses, growing upon it, afford them. Such multitudes of -shorc« 
lived insects, brought forth, and dying, where all substances are 
long preserved, must contribute somewhat to the bulk of the 
mass. It might have been expected, theref(»re, that the formic 
acid would not have escaped those chemists, who have so fondly 
expected to discover vegetable acids in peat-moss. 
- But to return to our experiments.— It having been reported^ 
that the late celebrated Dr Black found that moss-water had 
the quality of preserving substances immersed in it from corrup« 
tion, two fresh oak leaves were sunk in a vial filled with the 
water obtained as above said, which was close corked up. At 
the end of a week, the leaves were become flaccid and discolour* 
ed, and the water very fetid. 

Ten ounces of both the upper and under portions of the moss, 
after being fully dried, were separately submitted to combustion. 
The upper appeared to consist entirely of fragments of the plants 
little corrupted ; was of a light-brown colour, and lay loose and 
unconnected. A small part of it was inflamed by a lighted can- 
dle, put on an iron plate, and the remainder laid round the in- 
flamed part in small portions at a time, as the former were con« 
somed ; and thus the whole was consumed in a short time. The 
under consisted of a mixture of undecayed fibres and disorganize* 
ed matter* A great part of it, formed into little balls like peas, 
was of a darker colour than the other, and not more than half 
the bulk, ft was ignited with much more difficnlty ; and when 
more was added, the fire was extinguished. After repeated un- 
successful attempts to keep the inflammation alive, the iron plate 
was placed over a coal fire ; and when it heated, the moss was 
consumed hy laying it on in small quantities as before. The re- 
sidue of bodi was white ashes: the only apparent difference was, 
that the ashes of the upper peat lay light and feathery, the other 
•more compact. When both were divested of unconsumed mat« 
'4ir, the weight of the lower, was to that of the upper, as 5 to 4. 
.^j^.A^u^n^i^y of both the upper and the under were separately 
Ulisd for an hour in lime water. This made both of a daricer 
colov, and less bulky ; the fibrous parts were not decomposed, 
but more weak and brittle. A part of the liquid, squeezed from 
the moss after boiling, was gradually poured round the roots of 
a young plant, and eviderttly promoted a more vigorous growth. 
The colour of the moss was also darkened, and its fibres weak- 
ened by steeping a week in cow urine. 

The lower side of this moss, which has probably been first 
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formcJ, filiould be in die most decayed state ; but the bottom or 
oldest strata are not Bccessible, as the water ruslu-s furiously out, 
on those wl)o attempt to take up the bottom peat. A small piece 
of tills, liowever, wus procured. When thoroughly dry, tl wa» 
as hard and as brittle ns a bit of pit-coal, though not of sucb a 
clear black colour. By friction, ita surface assumed a kind of 
polish. When plunged into a veaiel of water, it sunk, and one 
corner rested gently an the bottom. It seemed to have little af- 
finity with water. After a piece had lain in the water for a day, 
the water was not discoloui-ed, and the peat but a little soflened, 
and that only externally. Though it appeared a mass of rotten 
matter, the microscope showed some whitish undecomposeil 
fibres in it. A part waa put into a fire, and it submitted to igni- 
tion, with as great reluctance as the hardest pit-coal ; but when 
fully ignited by the force of the heat around it, it burnt with a 
pretty brisk white tlame. When lifted out of the fire, in this 
state, and placed on the hot iron plate at the side of the grate, 
the burning ceased, and could not again be revived till it was re- 
placed in the middle of a cool tire. This, and the former expe- 
riment by fire, prove that the hypothesis of the late learned Dr 
Walker, which holds forth, that peat-moss, tlie farther it b ad- 
vanced in corruption and decay, becomes more bituminous and 
inflammable, is altogether without foundation. The ashes, like 
the former, were white, and seemed to be in considerable quan- 
tity, in proportion to the bulk burnt; bnt theprecautinn of burn- 
ing it in a tight vessel, not having been taken, the exact ({uantity 
could not be ascertained. The whole quantity procured, being 
very small, and the season far advanced, no experiment could 
be made on what eHect it would have had in promoting the vege- 
tation of land plant?, 

But though pure undulterated peat moss is, as has been stated, 
the same in all cases and situations, varying only according to 
its age, the pressure it has undergone, and the proportion of 
the different plants of which it is composed, it is not always 
found thus free of foreign mixtures ; and varies also, according 
to the quantity ajid quality of the substances with which it is 
mixed. The springs which flow into it, frequently contain some 
mineral substance in soJution, part of which they deposit in the 
moss. Thus, if lime or seleniie is dissolved in the water, the ' 
moss will have some mixture of calcareous earth. Some peat 
fuel, emits a smell of sulphur in burning, which indicates that 
the water passing tlirough it had left that substance. And iron, 
being very generally diffused near the earth's surface, many 
springs are loaded with it ; and hence the ashes of peat, tinged 
with the oxide of that metal, are often of a red colour. But 
the largest mixture, and the one which has the most important 
effects, is that of the earths, carried repeatedly over the surface 
of mosses by land floodsj from the higher grounds. When theie 
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is a large extent of high ground, declining towards a flat moss, 
the influx of water being considerable, it lays the earth it brings 
along with it, on the edges of the moss, with every flood ; and* 
making gradual advances, sometimes covers the whole with tlie 
mud which it deposits. After this mud is increased to such a 
thickness, as to consolidate the moss, the parasitical plants, and 
their companions, by which moss is formed, perish, and land 
herbage succeeds, less or more agreeable to pasturing animals, as 
the surface is worse or better freed of excess of water. As the 
simple unmixed moss above described, is the most useless, so this 
is the most valuable, for the different purposes of rural economy. 
From its bowels a solid, warm, and lasting fuel may be obtain- 
ed. When exposed for some time to the weather, it makes an 
excellent ingredient of compost manure. Its surface is easily 
converted into valuable meadow or pasture ; and by proper cul* 
tore, is capable of yielding plentiful crops of roots or corn. 

As a contrast to the former, some description of a peat moss 
of this last kind shall here be given, by which some judgment 
may be formed of the intermediate gradations between the two. 
For this purpose, a low moss was chosen, about three miles 
distant from that before described. It is situated in a narrow 
valley, between two ranges of high land. It appears to have 
been originally formed over a lake ; for the water rising from 
below, will not suffer those who dig peat for fuel, to go beyond 
a certain depth ; and the declivity of the country, does not ad- 
mit of that water being drained away. The moss is certainly of 
considerable depth, as a pole of 12 feet long did not reach the 
bottom. In a perpendicular section of this moss, a mixture of 
its earths is seen, more than 10 inches under the surface ; and* 
for the uppermost 6 inches, there was little mixture of moss. 
The surface has a thick cover of land herbage, very sweet on 
the dry places, and coarser in the watery hollows. The moss 
mast be very ancient : for there are the marks of trees, which 
have been planted on its present surface, grown to a considerable 
size, and now gone. The box above mentioned, was filled with 
the black peat, about 4 feet under the surface, and weighed 61. 
lib. 14 oz. Exactly 4 lib. of this was weighed, and exposed to 
^ ; for little water could be squeezed out of it by compression : 
uui this water, when submitted to all tlie forementioned tests, 
contained no more acid than the former. The 4. lib. of peat, 
^itn fully dried, weighed just 1 lib. ; and the weight ojf the 
^^Kde, divested of water, would be 15 lib. 7^ oz. It would 
^▼ebeen desirable, to have made a number of experiments on 
this anomalous substance, in all its various conditions, and with 
Cerent mixtures, to try if, by any means, the true cause of its 
i^tural sterility, and the moft pra^cabie mode of correding it. 
Would be difcovered. But the feafon was too far advanced, for car* 
ryisg thcfe proceffes to a proper extent^ or to bring them to a final 



ti Chap. XL Appendix, 14b. 2. 

HTue. If Hearen be pleafed to prolong the life of the wrker for an* 
other feafon, he means to employ hit bed endeavours, on this im- 
portant exploration : if not* it is hoped that fome other will aflame 
the tafk. It is one ftep« at kaft, to have expofed the popular er- 
rors on this fubje6ly which are fo prevalent at prefent. A furer 
foundation is thus cleared for farther inveftigation. In the mean 
time, it may be proper to record the following fmall experiment^ 
though the refult be not conclufive. 

On the 5th September, one flower-pot was filled with the upper 
ilratum of mofs, which had been dried as before narrated, and after- 
wards foaked for near fix weeks in cow's urine, and marked No. i.— 
No. 2 was filled with the two parcels wliich had been boiled in lime 
water ; there not being enough of either to fill the pot. No. 5 
was filled with the above upper ilratum of mofs, intermixed with 
(Irata of fine pit fand ; the fand being about the fixth part of the 
bulk of the mofs, but perhaps hiore than the whole weight. No. 4 
was filled with the above upper mofs unmixed. Grains of wheat 
were planted on all the four, and they were placed on the outfide of 
a window, facing fouth-eaft, in the open air, but under fhelter of 
the eaves of the houfe. They were all gently moiftened ; and kept 
regularly fo. The plants came up unequally, owing, it was thought, 
to fome defe^ of the feed ; but on the lil of October, there were 
three living plants on each, moft of them in the fecond leaf. As 
the plants were hitherto fed by the farina of the feed, it is not to be 
fuppofed that they derived any fuftenance from the fubflance in which 
they grew. After dark, on Saturday the 3d, a furious florm of 
wind and rain from the fouth, came on, and continued all Sunday. 
On Monday morning, the contents of all the pots were almofl float- 
ing with the water, from the eaves continually pouring^upon them ; 
and the plants were beat down clofe to the furface. They were 
then brought into a room, and expofed to the light, to try if they 
would recover, as the excefs of water drained away. One plant on 
No. 3, was the only plant which recovered, and made any progrefs; 
the reft either perifhed entirely, or continued weak and fhrivelled to 
November loth, when, on examination, they were found as follows; 
->-The contents of No. i, about ten days before, was fwarming with 
fmall caterpillars, and more minute creeping vermin, the progeny^ 
no doubt, of winged infers, which the fmell had invited to lodge 
their fpawn there. They were now all gone. Two plants were 
flill ftanding, but weakly, and the leaves rolled inward ; the rootf 
were few, weak, and (hort; looking as if they had been bitten. On 
No. 2, there were alfo two living plants, weakly, and the leavet 
narrow, but not fo much rolled inward as the lafl ; the roots were 
very little different from the lafl:, but had rather a less fickly appear- 
ance. One plant on No. 3 was greatly fuperior to all the reft ; it 
had four leaves, whereas none of the former had more than two, and 
these, though not very broad, were long, and fuHy expanded ; it had 
two main roots, near two inches long^ with a number of fhprt rami- 
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^cations coming from their fides. No* 4 had one plant, which catae 
nearer to the hift than any of the reft'.; it had three leaves, not ao 
broad nor fo long as the laft, but aa well expanded ; one root,- long«> 
er and thicker than the last, went to the bottom of the pot, with- 
out ramifications from the fides ; it refembled the roots of grain 
growing in a poor Tandy foiL 

No certain conclusion can be drawn from this little experi-r 
men^ It is in vain to attempt to account for the ill success 
of the plants in the pots No. 1. & 2.: There bong a suspi-* 
cton of the seed being defective, it is hard to say, whether the 
soil or the seed was in the fault. From the appearance of the 
plant in the pot No. 4 it should seem, that peat-most, while its 
ingredients still remain undecomposed, is not, of itself, hostile 
to the vegetation of land plants ; since, when disengaged of the 
excess of water, and its parts forced nearer together, by com-^ 
pression in the flower-pot, a plant made regular, though slow 
progress in it, for more than seven weeks. But at the same time* 
this sobstaaoe yields very little nourishment to such plants, since 
the advance of this plant was very slow, and its roots showed 
the symptoms of growing in the most sterile soil. The more 
vigorous growth of the plant, growing in the pot No. 3, indi« 
cates that the $ame substance, when mixed with more solid and 
heavy bodies, yields nourishment to land plants. 

Though the foregoing examination of peat moss does not give 
gnmnd ror many certain conclusions, yet it may justify the fol^ 
lowing. 

1st, This substance does not -lose the organization of its ingre« 
dients, by the quick putrefaction which other vegetables, the 
growth of short periods, undergo ; but rots, or is decomposed in 
a dow manner, analogous to tibe decay of perfect wood. And 
it is evident, that pure peat-mosses are always in an n^decayed 
state, near the surface, as they annually acquire a new stratumf 
unless some incident have formerly put a stop to their progress. 

2d, This resistance of putrefaction, which disqualifies the up<« 
per strata of peat*moss for yielding nourishment to land plants^ 
cannot be attributed to any acid, or other substance, contained 
in the moss, but to the original construction of the plants of 
which it is formed, and their great elasticity, by which they are 
kept at a distance from one another, leaving large interstices, to 
receive water, which stagnates there* 

Sdf It appears, by what -is above stated, that undecayed moss^ 
is specifically lighter than water; that, as it is more decayed, it 
diminishes in4)ulk, and. gains, in specific weight, till it is altoge- 
ther disorganized, and becomes a solid mass, and then its spect" 
fie weight is rather more than- that of water : consequently, as it 
decays, part dis^solves in, and is earned off by water, leaving^ 
the earth behind, by which the specific gravity of the residue is 
>»cre«ised.' Hence, peat-moss is, at least in part, in its progress 
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towards disorganization, soluble in water, and may nouriili 
growing vegetables. This is confirmed by the valuable disco- 
very of Lord Meadowbank, which now proves of general use to 
husbandmen. 

+th. It appears by the experiment on flower-pot. No. 3, that 
a mixture of earthy substances, accelerates the decomposition of 
undecayed peat-moss. And this only confirms what may be of- 
ten seen, where land-water has deposiied earth on the edge of a 
peat-mois, or where earth has been laid on moss for its improve- 
ment, where the great increase of fertility could not possibly pro- 
ceed from the earth alone. 

But curiosity is more excited than satisfied by tlie above; and 
the following queries are naturally suggested. 

Query 1st. Since peat-moss, which covers so much of the 
surface, is so useless in its natural state, what is the cause of its 
hostility to the roots of every kind of plant esteemed valuable to 
society I Is it the elastic quality of die fibres, by which they 
are held asunder, or the great quantity of stagnant water retain- 
ed in the interstices, or both ? 

Query 2ii. Is there any practicable mode, hy which these de- 
fects may be corrected at a moderate expense ? Can the fibres 
be compressed, and die interstices filled to any profitable pur- 
Query Sii. Since the upper strata of peat-moss remain unde- 
compoied, and consequently incapable of nourishing land vuge- 
lables, whether would it be most advantageous, to use means to 
accelerate the decomposition i or — -to remove the upper and least 
decomposed, in order to get at the more decomposed below i 

Qfu-ry 4l/i. If the former be used, whetiier do such as tend to 
give solidity, or such as increase porosity, appear most eligible i 
Query 5th. U the latter be used, water and fire being the on- 
ly Lnown agents, and the cases where water could be advan- 
tageously used, rare, how can the upper part be best consumed 
by fire ? The turf of the scirpus c<eipitosus, and some others, is 
bound in large clods, scarcely capable of being sufficiently dried 
for combustion, in a moist atmosphere, and lying on a damp 
bed, in any summer: Will time, and any addiiament, overcome 
this difficulty; 

Qiirrif 6tk. What would be the result of consuming part of 
the surface of peat-mnss ? Is the cinder, or scorched part, solu- 
ble in water, as some have shown ? Or insoluble as wattr-gra- 
vel, as others have asserted '. 

Other queries may be suggested ; but probably the above aie 
the most important- 
It was thought proper lo state, very minutely as above, every 
thing which occurred, in lliis exarainalion, that nothing might 
be omitted, from which any useful deduction might be made. 



Chap. XL Api»£ndix» No. i. iS 



Chap, XL App. No. 3. 
Ok the Draining of Flow-moss. 

By Mr William Aiton of Stratha^en. 

Draining is certainly the first operation towards the improve- 
inent of moss. Until the surface is relieved of stagnant water, 
it would be worse than being idle, to apply manure, and vain to 
expect the growth of grain, or any valuable herbage. 

The generality of those who have written on the improvement 
of that species of soil, have inculcated the necessity of draining, 
under-draining, trenching, See. to render the moss dry. Some 
who have become practical cultivators of that soil, have expend- 
ed vast sums in opening main-drains, master-drains, cross-drains, 
under-drains, &c. intersecting each other at right angles, in some 
instances within a few yards, and in others within a few feet of 
each other, in order to render the moss dry and solid. Some 
have used stones, some wood, and others sod, in forming the 
drains. And Doctor Anderson has recommended, to dig up the 
moss, the depth of two spadings ; laying that taken from the 
surface, with the heather, &c. undermost, so as to give vent 
to rain water that falls on the moss, and lead it into Uie main- 
drains. 

If draining of moss, in order to render it productive of grain, 
were necessary to the extent that those intelligent writers and 
industrious improvers seem to think, the plans of executing the 
drains, which they recommend, are certainly the best that can 
be invented. But there has been some diversity of opinion, a- 
mong the cultivators and those who have written on the sub- 
ject, as to the extent of draining that is necessary, on that species 
of soil. 

Mr Aiton, who has seen almost daily, for near thirty years 
past, the mode of labouring and cropping the moss at Strath- 
aven, and who has often surveyed, for many years past, the 
greatest improvements in die principal shires of Scotland, is de- 
cidedly of opinion himself, and avers that the most experienced 
cultivators concur with him, that the only draining that is ne- 
cessary, on diat species of soil, is, to open courses for the ready 
escape of all the springs that rise under the moss, or on its verges, 
and for that of rain water that falls on the surface ; but that all 
£uther draining, so far from being necessary, would, if it had 
any effects, prove injurious to the cultivated moss. 

After admitting that flow-moss is too soft, and too wet in 
inrinter, he argues that it is often too dry in summer, for the 
growth of grain, or even of rich grasses : and adds, that he 
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sever saw a moss, on the surface of which, furrows for the escape 
of rain water had been made, and courses opened for springs to 
flow, where the crop was ii)jured by too much moisture : but, on 
the contrary, that he has seen many instances of the crop being 
hurt, and sometimes altogether lost^ for the want of moisture. 
According to his statement, all the cultivators of moss,' of the 
greatest experience, have found, and now acknowledge, that un- 
der-draining is not necessary ; and many of them have filled up 
the drains which they had cut, at great expense. 

The ingenious Mr Naismith notices, that the crops on moss 
land, fail first on the sides of ditches, and places elevated above 
the common level ; therefore recommends to lay on clay or earth 
on such places, to prevent the drought from penetrating. He 
thinks, that even the Ayrshire mode, of giving the ridges a high 
convex form, is improper, as the crop usually fails in the middle 
of these high ridges ; the soil being too loose, and parched by 
the summer's drought. 

No draining has ever been attempted, on any of the improved 
mosses at Strathaven, Garnkirk, Gartsheugh, Paisley, Hartfi'eld^ 
Riccarton, Rednock, Duntroon, and others described by Mr 
Aiton, except opening outlets for subterraneous springs, and 
channels for the speedy escape of surface-water ; and none of 
these mosses (thoueh all of them are of great depth, level, and 
originally very wet) have, after being reduced to proper form on 
the surface, been in the least injured by moisture. On the con- 
trary, in Paisley moss, where a greater number of deep furrows 
had been opened, than are usually done in Scotland, they were 
found to be hurtful, and have been filled up. 

Moss is no doubt softer, and takes in more moisture, than anjr 
other earth ; but it also dries sooner, and to a greater depth^ 
than any other species of soil. Tlie drought will penetrate far-^ 
ther into a soil of cultivated moss, in one day, than it will do ia« 
to those of clay or loam in six days. The consequences are^ 
that a few days of severe drought, in the early parts of ftummef) 
or even when the grain is ripening, is sometimes fatal to the crop 
on moss. Wlienever a severe drought happens at the time moss 
corn is ripening, it does not fill, as the farmers term it ; but be- 
comes white, without forming grain. This is what, Dr Anden- 
son days, is termed wiickea corny in Aberdeenshire. £ven in 
seasons ordinarily damp, the crop is lost, or becomes mtched, on 
the verges of ditches or deep drains in moss around. All thig^ 
Mr Aiton avers, proceeds from tlie want of moisture* The same 
thing, he says, may be seen in eveiy cultivated moss, where anjr 
little height is formed. This he adauces as an evidence to prove, 
that cultivated moss ought not to be under-drained. The great 
difficulty, he thinks, in cultivating that species of soil, is, not to 
render it dry, but to keep it from being too dry. 

Where the flow is nearly level, and of course very wet, a few 
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•pen coeU, from one to two feet deep, may be cut at every S 
or 100 yards from each other, a year or two at least before th 
moss ia laboured : and when the ridges are afterwards fornied, 
the furrows, about ten or twelve inches in depth, may be made 
to empty themselves into these deeper drains i and, if streams of 
»ater run through the flow, a cast still larger and deeper may 
be cut, to receive it and the witter from the other drains. In all 
ewes, he observes, drains of some kind or other must he opened 
in BufEcient number, and of proper dimensions, to carry off every 
drop of stagnant water from the surface of the moss. If the 
moss be nearly level, these drains or channels must be deeper 
tod more numerous ; but if the field has decUvity sufficient to 
facilitate the escape of moisture from the suiface, no other drain- 
ing is necessary, or can be of the least use, except to Ibrm the 
ridges from 30 to 50 feet broad, raise them eight or ten iochei 
in the centre, make their surface as regular as possible, free from 
lieights and hollows, the furrows a foot wide, and eight or ten 
indies deep, with proper and uninterrupted outlets. Draining to 
that extent, he says, is indispensably necessary ; but all farther 
draining is labour lost ; and trenching is injurious, in rendering 
ihe moBS soil too dry. 
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On Flooding Waste Lands. 

By Hio Rev. R. Resunr, D. D. Minkter of Kilsylh, 

Op all nieihods of reclaiming waste lands, floodinj; is one of 
themosc expeditious and the le.ist expensive. Though practised 
lo a great extent over the continent *if Europe, it has seldom been 
attempted in Great Britain ; and I know of no Treatise on that 
lubjeci in any language. 

The following Essay is therefore submitted to the Board of A- 
niculture. The novelty of the subject, it is hoped, will secure 
Uieir indulgence, and plead my excuse, for any errors that may 
occur. 

The following are the general outlines of this Essay. 
SscTio!! I. Evidences of the salutary effects of flooding waste 

— II. The plan to be adopted in flooding waste land ; 
—III. The manner in which flooding operates ; 
—IV. All kinds of water, not equally adapted for this 
purpose, and which are the best ; 
. V. We have it often in our power to improve the qua- 
lity of the water used ; 
VOL. II. B 
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Sectiov Vi. Season fittest for the purpose of fboding^ ztii rti^ 

to be observed ; 

^ VII. Of warping waste lands, and the seasons and sn 

tuations in which this ma^ be done ; 

— VIII. Cautions and directions to be observed in ^odiuj^ . 

waste lands.' 

•Section I. 

jSvidences of the Saltdari^ Effects of FtooiUng U^aste Lands* 

It is only necessary to name these ; for they are so palpable^' 
that every attentive observier niust have noticed them : In every' 
^oor and moss in Britain, they may be observed. 

Firsti Wherever a spring bursts out in any barren waste, it ei- 
ther forms a quagmire, or gently overflows a part of the surface.* 
In either case, the surface thus overflown may be distinguished 
at a distance by the deep verdure of its herbage. 

Secondly>i Wherever a rivulet occaisionally ovierflows the sur- 
face of any moor or moss, the coarse and useless plants disap-' 
pear, and soft meadow grasses, or sweet herbage, occupy tfaeir 
place.- Dr Smith of Campbelton mentions a case of this kindy 
which is of very common occurrence. " In travelling over the 
face of a black mountain, about SO years ago, my attention was 
arrested by a green strip which runs across the heath for the space 
of half a mile. The striking contrast between it and the rest of 
the ground, induced me to go to the spot, and examine into the 
cause of this difference. I found that it had been the lead or 
track by which water had been once conducted to a corn-mill zr 
When it had been cut, or how long it had been empty, I know 
ftot ; but the very bottom was covered with soil and grass. The' 
effect of the watering continued still ;• and for a considerable 
space below the lead, or' drain, where the water had overflowed^* 
the surface was thiu ameliorated. '* 

Thirdly •i The same effect of flbodmg may be' seen on a morie' 
extended scale along the banks of large rivers, especially in low- 
lying plains occasionally overflowed : though the whole surfaced 
con>ists of moss, yet over all the extent of soil which is thus oc- 
casionally covered with water, a rich crop of meadow grass may 
be seen. The subsoil of such land is still moss \ biit the surface, 
by the overflowings of such rivers, is converted into meadow 
land. 

Fourthly^ Not only have most of the meadows been thus re- 
claiuied ; but it appears more than probable, that all the allu*^' • 
vial lands along the banks of rivers, have been formed by simi- 
lar nieans. 

That these lands were, at one period, barren mosses, appears^ 
from the following facts : — that the subsoil still consists of this' 
substance — that small patches of moss, like little isletsj may.sttU* 
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he seen over the surface — that these patches are so high ahove 
the rest of the field, that they have not been overflowed — and 
that these alluyial lands have been formed by the adjacent rivers, 
is beyond a doubt. Hence all this rich and fertile soil, consists 
of aU the varieties of earths over which such rivers run in their 
course. Sand, clay, and calcareous earth, and mai.y most va- 
luable salts, are thus deposited in these extended 'levels, by the 
overflowings of rivers. Thus the richest composts of alluvial 
soils are formed. 

Lastly^ Wherever water is allowed to stagnate over the sur- 
face of any moss, it undergoes a similar change by similar means. 
This may be seen in many mill ponds, and artificial sheets of 
water. They are frequently formed over the surface of low, k- 
vd, mossy lands. 

If these ponds were to continue always full of water, in a stag- 
nant state, without any"^ springs running into, or issuing from 
diem, they would soon be filled up with new formed moss ; 
and in the course of ages, these lakes would disappear : * But as 
4ey are occasionally full and empty by turns, and as there is a 
constant influx and efilux of water running though these ponds, 
no new moss is formed in them ; and the aquatic useless plants, 
which formerly -flourished .on their surface before it was laid un- 
dtt water, are checked ih their growth. In a few years, they 
decay ;ind disappear altogether ; and if such ponds are laid dry 
and drained, they will form an excellent soil, though formerly 
sterile moss. 

These are a few evidences of the salutary eflFects of flooding 
waste lands ; they are like the voice of Nature — pointing out 
the very plan we ought to pursue in reclaiming such soils ; but 
though that voice has been loud, and long heard over all the 
British empire, it has seldom been listened to. Of course, this 
method of reclaiming waste lands has seldom, been attempted ; 
nor has any author pointed out the plan we ought to pursue ;•— ^ 
that plan is simple. Follow Nature f in this, as in every other 
process. Mark the silent and slow, but steady and irresistible 
operations, that are going on over the face of the earth. By i- 
mitating these, and lending our feeble hand to aid them, we can* 

B2 



♦ The precise process by which this is accomplished, is stated in Dr Ren- 
iue*s Second Essay on Peat Moss. 

f Naturt is an amlMguous expression ; it is sometimes used in a sense that 
cannot be justified. In this Essay, it is to be understood, as expressive of those 
laws established by the Great Creator for the preservation and government of 
the materia] world. In diis sense alone, it is to be understood by the reader, 
and in this sense alone, it is justifiable. If another mode of expression oc- 
curred to me that was equally explicit and short, it would be used; but the 
"best writers have used it in tiie sense above pointed out, and therefore it is r»> 
ttlned. 
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not err; That it is in our power both to ud and imitate Uieil^ 
will appear from the following Section. 

Section II, 

The Plan lo be adopted in rechiming Wade Lands ly Flooding. 

As both running and stagnant water operate in reclaiminj; 
waste lands, we have it in our power by both to imitate the pro- 
cess, which we see perpetually going on ; and we can also 
lend the feeble aid of arc to expedite that process where it h al- 
ready begun. 

First, In low-lying level wastes, it is frequently in our power 
to accomplish this at a small expense: all that is requisite for 
this purpose, is a command of water, and an opportunity of 
stemming it up, so as to oveiflaw the whole surface. In many 
places, such situations may be seen over the stirface of the unit- 
ed empire ; all land-locked mosses that lie on a IetcI lower than 
adjacent springs or rivers, are of this description. In many pla- 
ces, 200, 300, or +00 acres of such mossy lands, may be laid un- 
der water by a single bank at the outlet, TChich wilt not cost as 
many shillings to form it. By shutting up this opening, or stem- 
ming a small stream, this may be accomplished. * 

Secondly, But few mosses or waste lands are entirely level; in 
most of tnem there is a slight or considerable declivity. In alt 
such cases, a different plan must be adopted. If the declivity be 
considerable, it is clear that one bank will not suffice to lay the 
whole surface under water. To form such a bank, would be ex- 
pensive i besides, it would he apt to give way by the weight of 
water. To obviate this difficulty, the following simple plan is 
suggested. In place of forming large banks across the declivity, 
narrow strips of undug moss ought to be left in that direction. 
They will serve the purpose of banks ; for no substance is more 
impervious to water than undug moss ; and as the ridges dug 
between these strips will subside by cropping and cultivating 
them, these strips will fotm natural banks to stem the water 
sufficiently to cover the cultivated ridges between them ; espe- 
cially if the ridges be narrow, and the strips of undug moss 
numerous, in proportion to the declivity of the snrlace. The 
water being let in from above, will be stopped in its course 
downward by these undug strips. 

If the ridges be pared and burnt in the first instance, and then 
sown down with grass, and flooded afterwards in the manner now 
described, the whole surface may be converted Into meadow, and 
by the same means be watered afterwards ; or, if it be more ex- 
pedient to cultivate and crop the whole field, all that is requisite. 



Ii, to pare and burn the undog strips which formed the banki, 
and crop them along with the rest. 

Thirdli/, In man^ cases, waste lands lie on such a considerable 
declivity, that it is impracticable to lay theni under water by the 
plan now described. A current of water, however, in such ea- 
(eS| will serve the purpose. If properly directed by small ruts, 
10 as to overrun the whole surface, it may be reclaimed and ren- 
dered productive, at least of grass, by tliis means alone. 

J. Cochran, Esq. of Ladylands, succeedtd in reclaiming some 
waste lands by this means in Ayrshire. He turned a mounuin 
till over it : though formerly almost sterile, or at least produc- 
tive only of the coarsest and most useless herbage, in a few years 
it became highly productive. From 1 1 acres of tliat waste, which 
was not worth four shillings an acre in its original state, he reap- 
ed no less than ioOO stones English of excellent hay. 

Laslli/, Where water cannot be had on a level sufficiently high 
for these purposes, it may he rarW in some cases by machinery. 
This plan, however, it so expensive, that it will seldom be ad- 
opted. 

But there is one case in which a machine of ample power for 
this purpose is already erected : it was indeed originally iniended* 
ud is still used, for far other purposes than flooding waste lands. 
The celebrated Lord Kaimes, formed the magnificent plan of 
washing off his moss altogether by this machine t and the inge- 
unity of tJie invention, tlie patriotic spirit he displayed, and the 
success of the attempt, will be a lasting monument to his honour. 

But that powerful ma.chine might be turned to another pur- 
pose ; and the water now used for carrying off the moss as a nui- 
l»nce, might serve to reclaim it as a soil. If properly directed 
over the extensive surface In the manner to be heteafter describ- 
td, it might be reclaimed at one-tenth of theexpen-e, while the 
tDBtxj subsoil might be reserved as a fuel or manure fur futqre 
generations. • 

As this plan will appear fanciful to the public, and probably 
jiever will be adopted by the proprietor, tlie following hint is sug- 
gested: — it may be of use. There are seisi.ins when the moss cot- 
lagers cannot work, especially in rainy weather ; at these limes 
jliere is tlie greatKst commapd of water, and much is allowed to 
go to waste. If, in place of this, all the waiter were collected 
iTitO one stream, and carefully directed over the surface nf the 
tnoss, it might be consolidated and converted into good pasture, 
by this means alone. 

But llie following plan would still be preferable: — If the surface 
Trere pared and burnt, and planted with fiorin in the first ir 

■ Tha Indunrioiis Duttb adopt thU plan wilb great lucccss : Ifac mode tJiay 
follow ihull be described m Pr lU-nnic'i Eiiuy on the sulfjcct of Flooding Mui*^ 
Ju ositt ta iDDTtii it into meadoivs. 
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-r-and if th6 waste water were afterwards used iii the manner 
now mentioned to flood this meadow — when thus formed, it would 
become more fertile, and produce a richer crop of hay, than any 
part of the subsoil, which is now laid bare and cultivated. 

The laborious, and active race of cottagers already settled on 
the spot, would be the fittest instruments to employ for executing 
lliis plan. ' It would, besides, furnish tliem with sufficient em* 
ployment at those seasons, when their other operaupns are at a 
stand. To the benevolent proprietor, this consideration will be 
of the greatest importance ; ^the quantity of hay raised on the sur- 
face of the moss, would furnish winter fodder for the cattle of the 
cottagers, and by this means abundance of manure for the rich 
soil they have already reclaimed and laid open. 

These hints are freely thrown out, not from want of respect to 
the memory of Lord Kaimes, or the present proprietor, but from 
the purest and most disinterested motives, a sincere desire to pro- 
mote the interest of the proprietor, and the comfort of his nu«* 
snerous cottagers on that settlement. 

Section III. 

Of the manner in xiokich Water operates in reclaiming Waste Lands* 

As there can be no doubt that much waste land has been re- 
claimed by flooding, it would be very satisfactory if we could as- 
certain the manner in which it operates. The following hints are 
thrown out with this view: they merit the consideration of tb^ 
public, merely because they may all be brought to the test of ex-' ' 
periment. These experiments, too, are so simple, and attended 
with so Ifttle expense, that every farmer has it in his power to ^ 
make them. .r . i.. 

Firsts If a quantity of moss be dug jjp and spread out over 
any field, and frequently watered, it becomes fertile and produc- 
tive, and may even be used as a manure, though in its original 
state it was sterile and unfit for any of these purposes. This ren- 
ders it more than probable, that the juices which are the cause of 
sterility in that substance, are soluble in water when it is newljr 
dug, and that by this means they are washed away. 

If so, may not a current of water, carried over the surface of 
newly dug moss, operate in a similar way ? And is it not more 
than probable, that this is one way by which water operates ia 
reclaiming waste lands ? Stagnant water must have a similar 
effect. The soluble ingredients of such a soil must thereby be 
dissolved; and when this stagnant water is allowed to run off 
freeli/f these ingredients must he carried along with it, * 
- SeconcUjt/y When moss lies on a pervious subsoil, such as sand 



* See pr Renuic's Eighth £isay, already published* 
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or gravely that jsubsoil is uniformly impregnated with the bitu- 
minoas oil and acids of die moss. This proves that these ingre- 
dients are partly soluble in water. Otherwise they could not be 
washed down into the subsoiL Now, as these two ingredients are 
certainly hostile to vegetation, is it not highly probable, diat by 
digging and flooding moss, these are carried oiJP, and such a soil 
rendered more fertile? And is it not equally probable that this 
is another way in which water operates in reclaiming vfUste land ? 
May not all the astringent and antiseptic juices of such soils be 
thus carried off? And must not the vegetable matter they con- 
tain be thereby better prepared to undergo the putrid fermenta- 
tion ? Where that process is accomplished, must not such soils 
become highly productive ? The more vegetable matter they 
contain in this state, the more fertile they must become. 

Tkirdlt/j Alternate moisture -and drought, heat and cold, pro- 
mote the disorganization of all vegetable matter exposed to their 
influence. And when these alternations are rapid and often re- 
peated, no vegetable can long resist their operation. The solid 
oak will yield to such powerful agents, and be reduced to its (ele- 
mentary principles- Or rather these elements will be set free fn m 
their former combinations, and i>e prepared to enter into other 
combinations. In this new state, this vegetable matter becomes a 
fit soil for nourishing other plants! 

Moss and many waste soils contain vegetable matter in a state 
of organization. And why has it remained so long in this state ? 
Is it not chieBy because it has been buried under the surface, and 
never exposed to these alternajtions of moisture and drought, heat 
and cold? 

When such wastelands therefore are dug or ploughed, and then 
flooded with water, both in cold and warm weather, mast not the 
vegetable matter they contain be exposed to these alternations ? 
Must it not therefore, like the hardier oak, be reduced to a state 
of disorganization, and form a mould like it fit for rearing other 
vegetables ? And may not this be another way in which Hoodiiig 
operates in reclaiming waste lands ? 

Fourthl^y Coal and some species of schistus are more analogsus 
t« some kinds of peat, than even the oak, or any recent vege- 
table. When these substances are newly turned up, they :ire 
hostile to vegetation. But when exposed to moisture and dr< u^ht, 
heat and cold, and the alternations already mentioned, they crum- 
ble down into friable mould. When thus reduced, both coal and 
fichistus foVna a soil fit for producing grass or grain. If howt^ver 
we lend our aid to these powerful agents, and pound down these 
substances, and water them frequently, we greatly expedite the$e 
changes. A piece of coal or schistus may be converted into hoil 
ID as few weeks by these means, as it would in as many > ears 
without such adventitious aid. .'Vlay not digging and tloodin^ a 
l^pssy or moorish soil; have a sin ibr influence I Must not thu^e 



changes whicli are requisite to render it fertile, be cxpeJited in 
the game way ! And is it not higlilj prDbablc tbat ihU is another 
way in which water has operated on mossy and moorish soils, by 
the natural operation^ we ^ee going on along the banks of riven 
and rivulets ? 

Fifthly, Moisture greatly promotes the fernnentation of vegetable 
matter. Or rather it is absolutely ru<jtiii>ile in this process. For 
without it,' that is, when vegetable matter is entirely dry, this 
process cnDDot commenqe, fsrlcss be completed. Whereas when 
a sufficient ([uantity of water is applied, fernieulation speedily be- 
gins, and is carried on with rapidity. In some cases, it becomei 
so rapid that it cannot be diuinguished from combustion. Indeed 
fermentation and combustion, nre the same process. The former 
is slow, the latter mure rapid. fitUl they ditfer only in degree) 
not in kind. 

And in some soils water alone is requisite to render the fermen- 
tation so rapid, that tt cannot be distinguished from combusticm. 
For instance, some musses and other soils contain such a portiuri 
of pyrites, Uiat when they are flooded, or exposed to alternate 
moisture, and drought, they will become licatcd, and smoke, and 
sometimes even kindle into contlagrution. 

If this be the case, flooding muy have a similar effect, and 
operate in the same way on such soils as parini; and burning. 

Sisth!u, Flooding waste lands must on all the ubove accounts 
alter and improve their texture as a soil. The vegetable matter 
they contain being disorganised, the whole soil must collaj>se and 
be consolidated. Its particles being more reduced, must enter 
into closer contact and more intimate combinations. In sliortt 
such a soil must ditfer as much from its original state, as well 
wade dung differs in its texture fronMhnt which is full of stravr 
and newly turned out from the stall. Even the mechanica] pres- 
sure of a body of stagnant water, must tend partly to consolidate 
ft soft mossy soil. 

l)ut perhaps the chief way in which fluodiog operates in re- 
claiming waste land, is, 

, Lasllij, By tlie adventitious mattpr which is deposited by thia 
means on the soil ; ranre especially along the banks iil' consider- 
able rivers in time of floods. Particles of sand, clay, calcareous 
matter, and saline substances, are carried along by the currcoC 
of rivers. Wherever they overflow their banks, this muddy water 
becomes stagnant ; sjid thus depositing on the surface a rich com- 
post of alluvial soil, consisting of all kinds of earth over which 
thc^ river runs in its course, it must form a soil of all others the 
most fertile. Combining with the original surface over which it 
is spread, and impregnated with saline substances of tho richest 
■limulating qualities, it must alter the texture and the quaJities 
of such a soil, and improve it not for a time only, but for ever, 
probably the grejiler part of readers will be disposed to, ascribs 
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the whole salutary effects of flooding to this cause. There can 
be no doubt, however, of the effects of flooding ; it is left to the 
public to ascertain the causes, and to decide to which of the above 
named they may be chiefly ascribed* Probably all of them may be 
taken into the account. 

Section IV. 

AU Uncls of Water are not eqmlly Jit for this purpose. 

It may be of service to attend to this distinction, otherwise 
both money and labour may be thrown away in attempting to 
flood waste Idnds with water unflt for the purpose. To prevent 
this, it may be proper to point out those waters which can serve 
no good purpose, and then such as may be used witli safety and 
success. In general, it may be observed. 

In the ^rst place, that most waters that issue from mosses, are 

unfit for flooding waste land ; especially such as are impregnated 

with a considerable portion of 'bituminous oil. In place of im- 

. proving, they must injure any soil over wliich they are permitted 

to run. 

For a similar reason, waters that issue flrom any soil impreg- 
nated with pyrites, must be injurious. Many mosses and stub<* 
born clay soils are of this description : the sulphur and sulphuric 
acid, with the metallic salts it forms, are generally vegetable poi- 
sons. Chalybeate waters, too, of all kinds, are unfit for flooding; 
and all such as are impregnated with antiseptic qualities of any 
kind, are of a similar description. 

In the second place, all soft waters which wash well, or readily 
dissolve soap, will serve the purpose of flooding waste land. 
Spring water, if pure, may therefore be used with advantage ; as 
a proof of this, we uniformly observe, that wherever it is permit- 
ted to overrun any part of a waste, the heath and coarse herb- 
age disappear, and sweet pasture grasses occupy their place. 

Muddy waters in general may also be used ; but they are not 
all equally beneficial. Much depends on the earthy ingredients 
with which they are impregnated ; sometimes sand, at other times 
clay; sometimes carbonaceous, and at other times calcareous 
matter, constitutes the ingredients of such waters ; and for the 
most part, muddy water contains a portion of all these earths, 
though in general one preponderates more than the rest. Of 
course, different waters are adapted to different soils ; if the wa- 
ter be impregnated chiefly with sand, or silicious matter, it will 
not serve a soil of the same description, though it may be of 

peat service in a mossy or clayey soil. On the contrary, if clay 

lorms the chief ingredient in the water, it is peculiarly suited to 

a sandy soil. Calcareous matter in the water, will improve any 

8oil *, and all these ingredients combined, will consolidate and 

enrich any loose mossy soil. 
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Monsieur Bertrand, who has paid particular attention to thif 
subject, and made many ingenious experiments* observes, that 
petrifying springs have been found unfavourable for watering' 
pasture and meadoxv grounds. He ascertained and assigns the 
reasons of this : th^ calcareous matter they hold in solution, oc» 
casions a partial or total petrifaction of the grasses which grow 
on the surface of such Lands. 1 he growth of these grasses is 
thereby checked, and they become unfit for the food of cattle. 
' But though waters of that description be unfit for such lands, 
tiiey are peculiarly adapted to mossy soils, and waste lands of 
every kind. The calcareous matter they deposit, must not only 
consolidate, but operate as a powerful stimulating manure to such 
sterile wastes ; and if the springs be powerful, a vast extent of 
such soils may be reclaimed by them in a very short time. Sach 
a river as Velmo, (see Dr Rennie's Second Essay), might in a 
i^w years convert the most sterile moss or moor into a solid fer- 
tile soil. 

Rivers, too, which run through, or near large and populocur 
cities in their course, must be peculiarly adapted for the purpose 
of flooding moss or any waste land. The alkaline and animal 
matter, and saline substances, washed down by the common sew- 
ers, must render the waters of such rivers fertilizing to a high 
degree : it is certain, that more liquid manure has been washed 
away into the ocean, by the Forth and Clyde, the Lifty and the 
Thames, than would have reclaimed half of the waste lands cf 
the empire, if it had been practicable to overflow them with those 
rivers. The rich meadows along the banks of the Thames below 
London, and in similar situations, have been reclaimed by the 
overflowings of rivers, enriched by these means. 

Section V. 

IVe have it often in our poiver to improve the Quality of Water 
for the purpose of Flooding IVaste Land. 

The manner in which this may be done is obvious ; and in 
many situations it is attended with so little labour and expense, 
that it may be accomplished with expedition and ease. As the 
adventitious matter which forms the mud of most rivers, operates 
powerfully in reclaiming waste land, we have it frequently in our 
power to increase the quantity of that matter, and render the 
"waters more fertilizing. 

Firsts With this view we ought first to examine the channel 
of any river before it be used for this purpose. If in any part of 
its course, above the level of the land intended to be flooded, a 
bed of sand, or gravel, or clay, or alluvial earth, be discoveredi 
it is often easy, by altering the course of the river, or throwing 
in a quantity of these materials, to wash them down by the rivet 
in the time of a flood. By this means, they may be conveyed 
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imd deposited on the surface of any adjacent waste or moss be« 
low- 

Secondly, But calcareous matter will operate still more pow- 
erfully. In the channels of many rivers, a bed of marl or shells* 
or soft lime* mkj often be discovered. By loosening these ma- 
terials, or throwing them into the course of the river before win- 
ter/ they may be thus conveyed over the surface of waste lands 
on a lower level. 

Thirdlify To point out the particular situations, in which this 
may be done with ease and advantage over the British empire, 
11 impracticable. ' Suffice it to say, that they are much more nu- 
merous than is generally supposed. Almost every river in Ire- 
land runs through a bed of marl, or limestone gravel, in some 
part of its cour^. Even nliahy of the copious* springs, that rise 
np^from the subsoil of their extensive bogs, are impregnated with 
calcareous matter, because that subsoil consists generally of the 
ycry richest marl. Of course, wherever they overflow any part 
of the surface of these wastes, a rich luxuriant crop of the sweet- 
est meadow grasses may be seen. I have distinguished some of 
these spots, by their deep verdure, at the distance of several 
miles ; and if a little care were taken to conduct these waters 
over the rest of the surface, the whole might be reclaimed, and 
rendered highly productive, at a small expense. .^ - * 

Along the whole fens of Lancashire, and in many parts of 
Westmoreland and Cumberland, the case is the same. Marl a- 
bounds in the course of most of the rivers of these counties ; and 
there cannot remain a doubt, that the whole of these fens have 
been reclaimed by the overflowings of these rivers. For all the 
surface over which the waters have run, are now rich meadows, 
though the subsoil, to the depth of 10, 20, or 30 feet, be still 
barren moss : whereas, the higher parts of that great level which 
has never been overflowed, remain in their original sterile state. 
I examined this most interesting spot with peculiar care ; and 
there cannot be a doubt, that a vast extent of wa^te land there 
may be reclaimed by flooding. 

la many parts of Scotland, situations equally favourable for 
the purpose might be pointed out, especially in those counties 
where marl abounds. The quantity of water is generally suffi- 
cient ; the mountainous and uneven surface of the soil, is likewise 
favourable for this purpose, at least more so than in a champaign 
country, like many parts of England. In the latter, we cannot 
always command water ; in the former, we generally can, at a 
level sufficiently high for the purpose. 

In the Highlands and Islands, particularly in those parts that 
are inaccessible, and at a distance from lime and other manures^ 
flooding may be used to great advantage, and to a vast extent ; 
especially in those counties, where marl and calcareous manures 
of Vij kind abound. Shell marl, composed of fluviatile, or fresh 



water shell-fish, may be foand m the bottom of many lakes an j 
mosses, on a high level, which might be washed down, to im- 
prove the lower waste lands and mosses. Marble earth, of a 
Mift, white, friable consistence, may likewise be detected in tlio 
course of these rivers. Petrifying spritigs, too, abound in thcso 
regions : if any one or more of these materials be discovered, 
they Kiight be washed down to the lower lying wastes and mosses 
to great advantage, Ey this means, the former might be con- 
\erted into rich pasture, and the latter into fertile meadows. 

ha'iiyt ^' alkaline and animal matter, and saline substances, 
operate so powerfully in reclaiming waste lands, we have it often 
in our power, to improve the water used for flooding, by a mix^ 
ture of these materials. The very water that is allowed to run 
entirely to waste from the dunghills of Scotland, mif;ht be turn- 
ed to account in this tray ; even dung itself, in many situation.^, 
cannot be turned to better purpose. In the pastoral districts of 
the Higlilands and Hebrides, the plough is seldom used ; cattle, 
and not corn, is the produce of these districts. The dung rais- 
ed on such farms, is allowed to accumulate for ages, as a uselesa 
heap, or even a nuisance. 

Whereas, if it were tossed into the adjacent streams, nni! agi- 
tated and broken— and if these streams were directed in their 
course in lime of floods over the waste lands and sterile mossea 
on a lower level, it might be turned to great account ; especially 
in reclaiming level mosses, converting tlieni into meadows, and 
raising a quantity of winter fodder, which is so much wanted. 

The contents of common sewers, especially in large ciiicB, 
might be used for a similar purpase : some considerable towns are 
situated on so high a level, above the adjacent wastes, that these 
sewers might be turned directly over them. WJiere this cannot 
be done, in place of allowing so much liquid manure to run to 
waste, it might be collected into reservoirs made for the purpose ■ 
from thence it might be conveyed in close carts, or barrels, to 
the neighbouring waste lands, and thrown into llie water witK 
which they might be flooded. Surely there are ninny siinations, 
where such a plan might be adopted, with economy and success. 

Section VI. 

The Season Jllttal fur Fhoding Waste I.ntuk. 

Much has been written, and many j(idicioi)s hints have beea 
thrown out, on the subject of flooding pastures and meadows, 
and the seasons best suited for this purpose. Experience, too, 
has suggested a variety of regulations for conducting ihis'pro^ 
cess ; but it is obvious, that these Regulations do not apply to 
flooding of WASTE lands. On the contrary, the rules for floe; d-j 
ing the latter arc generally the reverse of ilie former. 
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Firs^f In floo^ng meaidows, if water be allowed to stag^atft 
long on the surface, the roots of the valuable grasses are injur- 
ed, and the crop is on this account deficient next summer. In 
flooding waste lands^ our object is, to stestroy the coarse and 
tiseless herbage on the surface : with this view, therefore, the wa^ 
ter, by being continued long on the surface, may serve this pur- 
pose better ? for, by this means, the stems and roots of these 
indigenous plants may be destroyed, so afr to make room for o- 
thers more valuable. 

Secondli/, When a white scum gathers over the surface of a 
iiratered meadow, this is a signal that the water must be imme« 
diately removed : It shows that the putrid fermentation is al- 
ready begun ; and if the water were continued longer, it would 
advance, till all the meadow grasses were destroyed. In water- 
ing waste lands, there is no such necessity of removing the wa^ 
ter when this signal begins to appear. On the contrary, when 
the water begins to throw up air-fbubbles, and the native plants 
t>n such wastes begin to change their colour, and become blacks 
and soft, and pulpy, these are pi'oofs that they have already be- 
eun to decay ; and hence an encouragement to continue the flood, 
till they be completely reduced. 

Thirdly^ The warnier the water rs, and the richer, it muse 
sooner be removed from meadow lands, otherwise the whole 
plants will be rotted, and the crop fail. In waste land, no such 
precaution is requisite ; for the object of flooding in this case, i?, 
hot to increase the vegetation of such plants as flourish on the 
surface, but to destroy them. The richer the water, and the 
warmer the season is, this end may be sooner attained. 

Fourildijs In watering meadows, it has been found dangerous 
to remove the water in time of severe frost. The reason of this 
is obvious ; the water contained in the vessels of these plants, in 
ihis case, must be frozen, and expand. By this means, the fi- 
bres must be burst . asunder, and these plants destroyed. In 
flooding waste land of every description, the water, on this ac- 
count, ought to be oecaisionally removed in time of frost, in or- 
der that the noxious and useless herbage on die surface may, by 
the operation of freezing, be disorganized. 

In short, the olyect of watering meadows, and flooding Waste 
land, is totally di^crent. In the former case, water is used to 
nourish and cherish the grasses already planted in the soiL In 
ihe latter, it is to destroy every indigenous plant, as they are 
peneraUy useless. Therefore, different rules must be observed 
m regard to these different kinds of soil. 

If these remarks be well founded, it will be no diflicujt mat- 
ter to decide the question, at what season waste lands ought to 
be flooded. Ic is obviously idle to contend, on the one hand, 
that summer is the best season, or, on the other, that winter it 
nore favourable ; for ft is clear that«^ at both sea^ns, the o^^er- 
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at'ion may be carried on wfth advantage ; for both combine, by 
different means, to promote the same end. 

Fifthly, In ivinter, the water is general!? more muddy, at least 
immediately after harvest, or a sudden thaw, than in spring. 
The frost, too, in this season, becomes a powerful engine in our 
hands to rend asunder ilie vegetable matter on the surface, and 
reduce it to a soil ; especially if the water be occasionally, or 
often removed, and let on at that season of the year. 

But all these advantages combined, are not to be compared 

Lastly, Slimmer flooding of waste land. The peculiar adran- 
tages which this season presents, are obvious. 

The heat of the sun, combined with water, must promote the 
putrid fermentation of the vegetable matter on the surface of 
■waste land. Without moisture, and a certain degree of heat, 
that process can neither commence, nor be completed. Hence, 
in warm and moist climates, no waste nor mossy land exists ; 
although tlie marshes are composed of similar materials, and al- 
most of tlie same plants as in colder climates. In Greece, E- 
gypt, Demerara, and the East and West Indies, no moss or 
Tvaste land appears on the surface of low lying valleys ; and if 
the mosses and wastes of Great Britain, were translated to the 
banks of the Oronooko, the Nile, or the Ganges, the former 
would soon be converted into rich meadows, and the latter into 
Ibxuriant pasture. If, on the contrary, the cold of winter were 
to continue all the year round, as in some parts of Siberia, the 
putrid fermentation of all vegetable matter on the surface of the 
earth, would be arrested and at a stand. The general heat of 
our summers operates, therefore, partially, in improving our 
mosses and waste lands, even without the aid of art. 

But if we flood any waste land often, and lay it dry again 
during the heat of summer, we have it in our power, by this 
means, greatly to expedite this process ; for this alternation of 
moisture and drought, heat and cold, must promote it with 
greater rapidity. Besides, the transition frtim heat to cold in 
this case, is greater in summer than in winter. When land is 
flooded in the latter season, the lemperatare of the soil is only a 
few degrees above the freezing point ; and vrhen the water Is let 
off, the transition is neither very great nor rapid. Whereas, in 
tlie former, especially in the warm months of July and August, 
the temperature of the air at noon is sometimes above 70, while 
that of the soil, when flooded, seldom exceeds 50 degrees. This 
■uddcn and great rise of temperature, most tend greatly to pro- 
" Vote the putrid fermentation of the vegetable matter on the sur- 
_ fiiee, and reduce it to a soil ; and by repeating this transition 
^en at that season, by means of alternately flooding and laying 
the surface dry, we have it thus in our power to expedite this 
process. 



J 



CJftAP. XL Appendix, No. 4.' SI 

^t is well known, that a stagnant pool of water, tn a wann 
dimate, or during die heat of summer, speedily becomes putrid; 
whereas in winter, or a cold climate, this is not the case. The 
£nu of 'Georgia, Demerara, and the north of Africa, and south 
of Italy, on this account, are all pestilential. An artificial lake« 
formed over the surface of waste land in the heat of summer, 
must undergo a similar change sooner or later, as the tempera- 
tare of the climate is high. In all climates, therefore, this change 
mast be sooner accomplished in summer than in winter. 

The Rapidity of this change, however, may be promoted by 
irdficial means. If, in place of pure spring water, we use that 
ef a common fewer, impregnated with alkaline and animal fubftan- 
ces, and falts in folution, it mud become putrid iu a (horter period. 
On this account, it is more favourable for the purpofe of flooding 
iraftei lands. To ufe tlie language of Mr Wimpey, " fpnng water 
may quench a man's third, as well as porter or ftrong ale : the lat- 
fer, however, is more nourifhing. The fame is the cafe with water 
ifed in flooding wafte land^ Pure fpring water may prevent the foil 
from being parched with drought. Foul water does the fame, fiat 
it does more ; it furaifhes meat as well as drink to the foiL " 

On all thefe accounts, fummer is more fuited' for the purpofe of 
looding tmaste land than winter. Twenty.four hours in the former 
feafon, will operate as powerfully as the fame number of days in the 
ktter. Wherever that operation is c6ndufted, efpecially where pu- 
trid water is uCed, the coarfe and ufelefs herbage disappears, and a 
rapid growth of fucculent grafies rifes in its place. This is the cafe 
even on fterile mofies. Hence, on the banks of thofe pools where 
4ax is watered, in moffes, chickweed and other plants that de- 
light in a rich and putrid foil may be feen, though, over all the ad* 
jacent fields, nothing but heath, and coarfe and ufelefs herbage ap- 
pear. Thefe banks, too, are not only converted into a fertile foil 
1^ this means, but they may be ufed as a manure for other land. 

Section Vll. 

QT Warping Mosses and JVasU Lands* 

This is only an appropriate name for a particular species of 
hooding. As it has been seldom or never attempted in Scotland, 
it may be proper to point out the manner in which it is done — 
the season most suitable for this purpose — the advantages that 
have attended the practice — and the precise situations where it 
may be attempted. 

Firsts The manner of warping land has been described by se- 
veral economical writers. The ingenious Mr Brown of Markle, 
who has seen it practised to a great extent in Yorkshire, describes 
it in his second volume on Rural Affairs, in the following manner : 
'* We now come to another branch of irrigation, provincially 
tailed warping, which is one of the greatest improvements that 



can be exercised : it originated in Yorkshire, and is carried on ta 
a great extent, especially along the banks of the Ouze, between 
York and the mouth of tlie Humber, When in that district, we 
had the opportunity of examining and oscertsining the different 
branches of that valuable operation, all of which are imporinnt, 
their effect being the same oa a poor soil, as upon one of the 
greatest natural value. 

The river Ouze, is constantly stored with mud, and all sorts 
of alluvial matter. Being stirred, and kept in motion hy the 
tide, that alluvial matter is, by the process of warping, convey- 
ed over the adjoining lands, which are flat and easily flooded. " 
The manner in which this is done, is fully described in th« 
West York Survey, drawn up by the same genllemnn, and my 
friend Mr. Rennie of Phantassie. It is shortly this. '■ The land 
to be warped, must 6rst be banked against the river ; these bank* 
arc formed of earth, taken on the spot from the land. They are 
broader and higher, according to the impetuosity of the river, 
and the weight of tlie water at spring tides. In these banks, 
there are fewer or more openings to let in and out the water, ac- 
cording to the size of the field lo he warped. In general they 
have only two slnices, one called the flood-gate, to admit, the 
other called the dough, to let off, the water gently. Tliese are 
i-nough for 10 or 15 acres. When tlie spring tide begins to ebb, 
the flood-gnte is opened to admit the water, the clough being 
formerly shut by the weight of water brought up the river by the 
flow of the spring tide. As it ebbs, the pressure of the water 
being taken off from without, the clough opens and lets out the 
water ilovilif, which had been admitted by the flood-gate. The 
doughs are so constructed, as to let the water run off between 
the ebb ofoiietide, and the flow of the next. To this point, par- 
ticular attention is paid: the flood-gates are placed so high, as 
only to let in the spring tides when opened. They are above the 
level of the common tides. " 

SeconiUi/, The season fittest for warping, is pointed out by Mr 
Brown, in p. 290 of his excellent treatise, " June, July, and 
August, " he says, " ate contidered to be the best months for 
■warping, on account of their being generally the driest months. 
Land may be warped, however, in any season, providing the 
weather be dry, and the frcbh water In the river very low, 
^\'hen the season is wet, and the river full of fresh water, tbia 
operation cannot be advantagconsly executed. The fresh water, 
in this case, mixing with the tide, mates it not half so muddy 
and thick, and consequently incapable of depositing the same 
quantity of sediment. Warping in spring, is attended with no 
peculiar advantage, more than in summer, as there can be no 
crop that year. The sediment must lie to 'soak and dry, before 
the ground can be cultiviited, with the slightest prospect of ad- 
vantage. " 
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Thirdly, The benefits derived from warping, are many and 
great [ ihey are described by Mr Brown in the same work. 
" Warp," says he, " consists of mud and salts. Letting ui 
fresh water, would not therefore be called warping, but simply 
fiooding. Though the latter may be useful, it is not equal to 
warping, as the sediment left by the latter operation, is not only 
more abundant in quantity, but richer in quality. In some situa« 
tions, an inch of sediment is sometimes deposited over the sur- 
face by a single tide. Cherry-cob sands were reclaimed by warp. 
ingi they are supposed to be at least four yaids thick of warp ; 
the fertility of such land is great. Sometimes they are ploughed 
and cropped 12, li, or 16 year* in succession, before they are 
sown down in grass. Indeed, it is proper to take at least six 
crops from warped land. When laid down in grass seeds, the 
Und is not warped, for the salts and mud would destroy such a^ 
crop. Potatoes, however, have been often raised on warped 
land, (hough in its original state of inferior quality. " 

Land that will tlius admit of cropping for 6, 12, or even IS 
jnrs in succession, must be rich indeed ; and when it is consider- 
ti, that this fertility is entirely owing to warping, there is no 
nud to say more to prove the vast advantages of that process. 
It cannot be doubted, however, that the warp of some riven 
most be much more valuable ^an that of others. 'I'he value 
Knit depend on a variety of circumstances ; on the quantity of 
lail contained in the mud — on the proportion of calcareous mat- 
in washed up from the sea, or down the rivers — and on the 
nowher of common sewers from large cities, which enter into 
Iheir course. Each of these ingredients must add value to the 
waters of any river ; and the greater the proportion of alt of 
tbcm which any river contains, the more valuable must the warp 
or sediment be which is deposited by it. 

Lastly, The fituations and foils fuited for warping are limited : 
lioland, but fuch as is on a level, or belon'that of fpring tides, can 
be improved by this procefs : yet of this dofcription of wade and 
Itdecmable land, there are fevrral hundred tboufand acres along tlie 
ftores of the Britilh empire. In almoft every firth in the three king. 
iom, fuch lands may be fcen ; extenfive trafls of barren fanda, 
which are oVErfluwn by fpring tides, are of this defctiplion ; how- 
ever barren they may be when tirll redeemed from the fea by bank. 
ing, they might be reclaimed and rendered fertile by warping. 

There is another kind of foil, of equal extent, that miglit be re- 
dained in the fame way. Along the Bntifli fliorea, many moiles 
We been overwhelmed by the dcepj ihey are indeed now covered 
^(rilh fea fand, Heich and flielis. 

No veftige of their oiiginal ftate now remains, excepting the 
,|nink( of immense trees peeping through the furface of tlie fand. 
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In 1810, I examiued a vast extent of tTiese lands on the "West 
Coast of England To enter into a minute description of all 
the siluationsi that may be pointed out there, would be tedibuB ! 
■uffice it only to talce notice of Bolton eands in Lancashire. Tbey 
•re calculated to contain upwards of 30,000 acres; they lie, too, 
•long the course of a river, which runs over a bed of rich marl 
Mad limestone in its course. They are not far below the leTel Of 
■pring tides : the surface is covered with sea sand ; the subsoil is 
■till moss. In some places, the (juantity of sand (teposited on 
this subsoil, is so small, as to render the surface so soft, that it 
is impassable. Men and horses, and carts and carriages, havie 
been often sn-allowed up, and sunk to i^se no more, in attentpting 
,to pass over it at low water. The stage coach, ivhich rurs daily 
over these sands, is therefore furnished' with A guide on horse- 
'back : he is tmployed to examine the lands at every tide, and to 
ride before the coach, to point out a secure passage, lest' they 
ahould all sinlc. He showed to me a spot where a horse and cart 
had sunk the very day before ; the driver alone, wuh great difi- 
Culty,- escaped from being snaltowed up. 

If this immense tract were banked io from the ocean, and if » 
part of the roossy subsoil were dug up and mixed with the sand,' 
Nnd the whole warped in the manner already described, it might 
»con become one of the richest, ard most extensive plains of 
that fertile county. 

The late Mr Wilkinsoit of Castlehtfad, nlio bad already re- 
claimed upwards of JiOO acres of absolutely barren moss in the 
vicinity, offered 50,000/. Sterling, as bis share of the expense 
_ ef banking these sands. But he is gone : — and probably this pa- 
c plan may be dropped for ages. In tiie A'gri cultural He- 
lort of that county, published in 1795, it is oliserrtd, that fo^ 
tiSO or 200,000/. about 38,000 acres might be reclaibed froih 
K^e dominion of the deep in that district. Though of no vuliiti 
r*hatever in its present slate, the author adds, that it might sooh 
|[fce worth 1,348,400/, Sterling. 

lere are other kinds of waste land that might be reclaimed 

W^y warping. Almost all the marine mnnses along the British 

are of this description. As they all contain a proportion 

salt, it is clear, that at one period, they must have been 

^'fielow tlie level of spring tide, or overflowed by the ocean ;' and, 

)Ugh they are now gorged up and swollen by the annual growth 

L of aquatic plants, and the vast proportion of water they contain, 

yet many of them might, at a small expense, be reduced to a 

level so low, as to be warped during spring tides. 

The proportion of water which enters into the composition of 
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Ihifl kind of soil, may be ascertdaed by n simple experimenb 
A cubic foot of wet new dug moss, will weigh from .50 to SO lib. 
weight, according to density or quality of different kinds of tliat 
substance. Yet, by compression alone, one-half of the weight, 
tnd in eome cases much more, may be squeezed out in the fonn 
of mots water. When the moss that is lell is afterwards pulver- 
ized and dried in the sun, it will lose one-third at least of its re- 
BuioiDg weight by evaporation ; so that the dry eolid vegetable 
nutter of moss, is not much above one-fourth of its weight io itt 
original state. As moss of all sorts contains thus the greatest 
proportion of water, it is clear, that when drained and dug, it 
must collapse and sink to a greater extent than any other soil. 
Besides, a body of liquid pulpy moss, frequently forms the sub- 
Kiil, while the surface is considerably consolidated. The Dul- 
litur Bng, in the neighbourhood of Kilsyth, is of this descrip- 
tion. Two or three feet of moss forms the surface ; below this 
lies 10, 20, 30, and in some places upwards of 40 feel of liquid 
pulp, so loose, that a pole penetrates through it, with nearly as 
much ease as through a lake. If this, or any other moss nf si- 
milar consistercy were tapped, it must collapse and sink 10, 15i - 
or even 20 feet. A bog in Ireland, when drained, sunk tlius far. 

Some marine mosses, are so loose and pulpy in the subsoil, 
that if drained, they might easily be reduced to a level, soiEci. 
Biitly low for warping; especially if the coarse and useless herb- 
age on the surface, were, in the first instance, pared and burnt. 
If afterwards warped, in the manner above described, they might 
become the most fertile soils in the empire. Besides, it is oftea 
more easy to embank this dian any olher soil ; for if a rim. 
Or broad ridge, 30 or 4-0 feet wide, along the bank of the river, 
were left undug, and planted with willows, it would stive as an 
impeivions bank, to shut out or let in the water at pleasure: 
While the rest of the surface was dug, and drained, and cropped, 
and thereby reduced to a low level, this bank, left undug, would 
not sink in the same proportion, but might serve tlie purp'jse at 
least of an excellent foundation lor a more solid bank, even 
Ihoogb, of itself, it might be too light, loose, or low, to serve 
that purpose. 

There are mosses and moors, which, tliough too high to be 
fiooded or warped, may yet be impioved by mud, salt, and sea 
•and, ilirown out by the tides. Along the Western coast of 
Lancashire, there are many mtres, or salt marshes, which are 
only two, three, or four feet, above the level of spring tide. If 
parallel ditches were cut tlirough these extensive levels, four, five, 
or six feet deep, so as to allow the ijde freely to flow — and if by 
one general sluice it were prevented from receding with rapidity, 
■oat to leave the warp in tlie bottom of tliese ditches, it might 
eaaly be thrown out on the adjacent ridges between, und operaW 
U 1 powerful manure. But this is an operation diifereut from 
C 2 
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flooding and watpirg. A description of It here would therefoie' 
be out of place : it will be found in Dr Rennie*s Euays. 

■ . ■ 'L^ie- J , .,-, 

Section VIII. 
Caiitiom and Directions to be obsened in Tloodtng J^asl^' Lands* 
However obvious and great the advantages of flooding «ucli 
lands may be, yet there are cases in which it may be dangerow 
(o attempt it ; and in some instances, all these advantages mur 
be lost by injudicious cropping after that operation. On this atv 
count, the following cautinns are submitted to the attention of 
the public. 

First, Some mosses, when flooded, are apt to be gorged up to 
such a pitch, as to burst, and overflow the adjacent fields. Fu- 
stancea of this are pointed out in Dr Rennie's Second Essay. 
Innumerable bogs in Ireland are, on this account, unfit for floods 
ing i» thejirst iwtar.cti and all such as contain a ooilsidcrable 
body of water, ar pulpy moss, below the more solid surface, and 
which, on this accounr, rise and fiiik alternately in wet and dry 
Weather, ought to be flooded witii caulion; especially if theylt^ 
like the Solway and other mosses which I have examined; above 
the level of adjacent fertile lands. 

To prevent tlie possibility of any danger of this kind, all such 
mosses ought to be drained and lapped for soiiie years before 
they be dug or flooded. The draining will consolidate the sur- 
face ; and if the bottom of all these drains be bored down to the 
pulpy moss below, the under water, by this tapping, will be press^ 
ed out and carried off. In a few years, the wlwle will collapse, 
and be consolidated to such a pitch, that it may be dug and flood* 
ed wilh safety and success. 

Secondly, When mosses are flooded at first, the vraler should' 
be let off with rapidity. By this meant), the juices and sterile 
qualities of such a soil, while rendered soluble, may be wafibect 
sway to a. greater extent ; but after alkaline solution, or rich wa> 
tcr containing sea-sand, sicich, or salts of any kind, have been 
let in upon the muss, the water in these cases should be let off aa 
slowly as possible. 

Tfiird/y, When any mossy soil is reclaimed by flooding in the 
first instance, end can afterwards be flooded with ease and ad- 
vantage, it should be laid down in grass after the first, or at least 
the second crop. By this means, it will be converted at once 
into a fertile meadow : and if afterwards flooded from time to 
time, it will still become more fertile and more consolidated. If 
level free, it may then be drained to euch n pitch, as to be cul- 
tivated and cropped as olJicr land, in alternate white and green 
crops. 

Fotiilhlij, If moss, however, lies 400 or £00 feet above the le- 
rct of the aesi cr upwards, it ought never to be cropped witb^ 
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grain ; it should be sown down with Hokus lanatuSf or planted 
with fiorin grass in the first instance, and ever afterwards used 
AS a perp^tojrf meadow or pasture, by refreshing it occasionally 
by flooding.' 

Fifthly^ In the firft attenipt to reclaim mofs by flooding, the wa- 
ter m^y be admitted in the months of Ojftober, November, and 
December. If laid occafionally dry in time of firoft in winter, this 
will be of advantage : after a thaw commences, and has reached on- 
ly 1 few inches deep, while below the mofs is dill frozen, the har- 
row fliould be freely applied. The froft will fupport the horfes' 
feet from finking, even without pattens ; and one harrowing, at this 
time, will pulverize the foil more than three in fummer. During 
the heat of that feafon, the flood ihould be frequently let on and 
off. By all thefe operations, the foil will be prepared for cropping 
■gain ft next fpring. 

Sixthly^ All level mofs, or wade land, ihould firft be dug, as well 
as drainttiy before flooding : it is true that flooding will be of fer- 
▼ice, even before that operation, but it is not of equal fervice. 
Uodug mofs is impervious to water; of courfe,.,it cannot fink deep» 
nor operate powerfully on fuch a furface, W^hen dug, it becomes 
more pervious ; of courfe the water finks deeper, and operates mone 
powerfully in reclaiming fuch a foil. 

Seventhly f Where the furfacc of any wafte lies level, and is over- 
. ;grown with coarfe ufelefs herbage and weeds, it ought to be pared 
and burnt in the firft inftance. If then dug, and after this flood* 
cd, it will produce a luxuriant crop of meadow grafles. This is the 
mode followed by the Dutch^ &c« ; it will be defcribed minutely in 
Cr Rennie's Eifay. 

EighiUtff Wafte land lying on a declivity, ought to be flooded 
before it be dug, efpecially if that declivity be confiderable : in this 
cafe, the foil, after being dug, will become fo friable, that there is 
danger of its bieing waflied away. After the uselefs coarfe herbage 
is deftroyed by flooding, a ftock of fweet herbage will rife up fpon- 
taneoufly ; but to expedite this change, it would be proper to fow 
the feeds of fuch grafles as are moft fuitable to the foil, and harrow 
them flightly in. In felediing this feedy attention ought to be paid 
' to the height above the level of the fea, as well as the (Quality of the 
foil. 

Lastly, Warping mofs or wafte land, often is unneceflary, at 
leaft when it is reclaimed. After a fucciifion of crops, it ought to 
be laid down in grafs : warping would in that cafe be injurious to 
the crop. If, however, a crop* of grain is afterwards attempted, it 
ought then to be warped, as a preparation for that purpofe, 

CoNCLysiON. 

After all that has been faid in favour of flooding the varieties of 

^e land, many may regard the propofal as fanciful. It is at all 

' fJQci difficult to caory home conviction, as to the propriety of ^ny 
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plan that is novel. The autlior of thja Effay ei 
hopee that he lliall fucci.'eil in fuch an arduoua attempt : But as thi; 
plan has been adopted in the NelherhnJs, and many parts of the 
Continent," with great fuL-cefs, he ia not without hopei, that fome 
Proprietors, of capital, (kill, and enierpri«, may be induced to make 
the attempr. If that attfrapt wcte made only on a fmall fcaie at 
firrt, in fituatioiia favourable for the purpofe, and where it can be 
Jone at a fmall expenfe, hie hopes would rife higher, aa he feels 
confident that fuecefs mnft crown all fucb effort* : and if in a few 
counliei the eKperiment were made, even i^n a fmall f^ale, he has 
no doubt, that the plan would be adopted by many, and prove of 
immedisile and immenfc advantage in reclaimirtg many of the wallec 
in the United Empire. 



Chap. XI. Afp. No. 5. 



B; Mr Ram 



r Kehii, Autlior of tt 



BerwirkiJiir* lUport. 



The improvements on moss or peat-esrth, or land covered 
with those Eubstances, are a new subject in Scotch agriculture- 
There is one mode of improvement, by which the entire stratum 
of tr\OPi is removed, and a reniarkably rich natural soil laid bare, 
which is peculiar to (he neighbourhood of Stirling, of which it i» 
proposed to give same account in this place; The paiticulars 
are principally extracted from the Reports of Stjrlin|2shire and 
Perthshire, in wliich the circumstances are detaileiJ at large. 

The vales of the rivers Forth and Teith, which join a little »- 
hove the town of Stirling, and an extensive valley which stretch- 
es from below their junction for many miles, and extends slonf; 
the south side of the firth or estoary of the Forth, all the way 
to Borrow St ownn CSS, consists chiefly of an exceedingly rich and 
fertile tmct of deep alluvial clay nr strong loam', much reseui- 
bling the tnarp land on the Humber, but which is notwarp- 
cd, Ttiis species of soil is univeraaUy called carse in Scotland; 
and the tract in question is known by the names of the carjvj of 
Stirling, Bothkennar, and Falkirk. In various parts> of this vd- 
ley, the rich carse or alluvial clay soil is buried under a consi- 
derable thickness of moss, by which it is rendered utterly worth- 
less ; and the purpose of this paper Is, to detail the means whioh 
have been devised by some ingenious men, for removing the su- 
perincumbent moss, and applying the subjacent soil to the pur- 
poses of husbandry. 
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It is quite obvious, that the rich clay soil on which this floi 
jnoia is incumbent, was formerly part of an ancient forest, faj'V 
6ome believed to have been a portion of the Sylva Caledoni^M 
and of which a large extent is said to have been cut down by thf 
Koioan army under Severus, to deprive our Caledonian aj 
of the shelter afforded by these fastnesses, whence they oftei 
liarassed the I>egioii3 in their endeavours to enslave the countrjTd 
beyond the Forth. Without attempting any theory of the fon^'n 
(nation of this moss or peat soil, from the decay of aquatic in 
f^lablea in the water which had stagnated among the fallen treM'1 
fourteen hundred years ago, through the sloppage of diflerenfi'V 
riTutets, it is sufficient for our present purpose to mention, tbat^ <f 
under a depth of ten or twelve feet of worthless flow.mc 
eidcB tbe remains of birch, alder, willow, and hazel, great nuniif^ 
bers of large oaks «re slill found almost entire, some of which f 
we sixty feet long in the bole or stem. The external while wood ^ 
only of these trees is decaye4i whije the heart remains still freal^V 
And strong, but of a black colour, probably from an tmprt'gaBT-fl 



tion of iron combined w 


ith the innain IVom tbe oak and mow 


plants. These oaks ar 


found lying on tbe clay soil under tbM 


moss, in all passible di 


ectionji, as jf cut down ; but their rool^ 


remain entire and fixed 


n the earth in their originaj situations j 


and in some places five 


r six roots of large o^tfs are fuuod in « 



piece nf ground not exceeding twenty yards diu 

On discovering the value of the rich soil, overwhelmed under \ 
tliese waste and worthless mosses, ingenious men have ^t djlferent ^ 
times speculated vpon tjie practicability of removing the gathere4 ( 
moss, that tliey Riight cultivate and bring to profit tlie rich sptl i 
an whi^h the moss 19 incumbent. Several attempts have beeii 4 
accordingly made with this view, with more or less success. [■) ,M 
the fertile parish of Airth, where there was a moss of 400 qs * 
AM) acres of tbjs description on the ettate of Kersie, the |at 
£arl of Dunniore cleared about 100 acres ^ome considerable ' 
time ago, and the present £ari is now continuing to clear the r^a 1 
Inainder with much diligence ; but the means employed by hia 
/other and him fur this purpose are not mentioned ja the Stir- 
lingshire Report. About twenty-six years ago, when travelling I 
fiom Stirling to Botbkennar, through the carse road, we reniem> ' 
ber to have seen an extensive field of moss, then in the act of ret 
noval, by keeping up all round its borders, during the dry sea- 
son, an extensive line of smouldering tire, into which tbe peat I 
earth was gradually thrown by means of spadet^. But of thia ' 
|iImi we have seen no account, and were not then in any degree ' 
^lereited in agricultural improvements. The particular object \ 
ft the present article, is to give an account of a more expedi; 
|ioue mode of procedure for removing the mosS) iii which the 
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peat-eartTi is floated away by means of a etream of water; as de- 
tailed in the Agricultursl Report* of Stirlingghire and Perthshire, 
whieh two counties meet in the rich and picturesque valley of the 
Forth and Teith. 

No. I. — Moss of Kippen. * 

It is said, that Mr James Ure of Skirgarton, in the parish of 
Kippen, near Stirling, was the first person who conceived the 
Idea of using a stream of water for floating off the peat-earth or 
tnosfl soil into the river Forth. About the year 1730, Mr Ure 
first tried to carry off a small strip of Iiis moss, by means of « 
rivulet, which runs into the Forth. Finding this easily pracdca- 
ble, he entered into contract with his neighbour, Mr Edmon- 
Btone of Briiich, to carry in a stream of water upon their conti- 
guous properties in the moss ; as, on account of (he interference 
of their lands, and the necessity of having us high a level as pos- 
pible for the stream, the concurrence of that gentleman was in* 
dispeuEablc. 

The moss over all this neighbourhood c 
strata. The upper stratum, or Jlon 
spongy mass of a whitish colour, five 
dently an accumulation of sphngnnm. 
ther coarse aquatic plants, which is 
fuel or manure. The next stratum is 

pact peat-eartli, about four or five feet thick, which, when dried, 
forms eicellent peats for fuel, or, by mixture with clay or muck, 
may be converted into a valuable manure for clay soils. Below 
this stratum, a rich clay soil is found, which is precisely of the 
same quality, and upon the same level with the adjacent carses. 
Messrs Ure and Edmonslone began their operations for clearing 
away the moss, by removing the upper woitlilcss stratum, vchicli 
was floated down the stream of their joint rivulet into the river 
Forth. For this purpose a ditch was drawn around the whole 
area intended to be removed, somewhat deeper than the upper 
spongy stratum, so that the water of the rivulet might flow in 
the compact stratum of black peat-earth. Every person in the 
neighbourhood, who had occasion to procure peats for fuel from 
the moss, was under the necessity of devoting several days dur- 
ing winter and spring in throwing the upper stratum of light 
spongy mos» into tlie ditch provided for the stream of the rivulet, 
by which this worthless mass was floated off into the Forth. By 
this means a strip of ground, ten or fifteen feet broad, was an- 
nually cleared of the upper stratum around tlie whole area of 
the moss. The lower blacic stratum of compact peat-earth re- 
mained, from which the people of the neighbourhood dug their 
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fuel, spreading out their peats to dry on its surface, whence it 
got the name of the spread field. When this spread field had 
become thirty or forty yards broad, b new ditch was dug between 
it and the unreclaimed moss, for carrying otF a new breadth of 
ihc^iu. A second and deeper ditch was dug on the outer side 
of the spread fi^ld, completely down Co the inferior clay, and to 
the depth of twelve or eighteen inches in that clay or carse soil. 
The intenuediate space between these two ditches, containing the 
vhole cleared spread field, was divided into parallel beds, by 
ditches from the higher and inner ditch to the outer and deeper 
one. The rivulet was let into the inner ditch, whence it filled all 
the lateral ditches leading to the outer one; and a number of men 
stationed on each side of these lateral ditches were employed to 
spade the moss earth into them, whence it was floated away by 
tbeir streams of water into the deep outer ditch, and by which it 
was conveyed Anally to the river. In this latter process of re- 
moving the black peaC-earth by floating, a thin stratum of from 
nine to twelve inches was left above die clay, consisting partly 
t^ black peat-earth, and partly of the remains of wood. In the 
first dry season, generally in August, this was spaded into loose 
heaps to dry, and then burnt as a manure for the newly acquir- 
ed carse soil. The roots of the original oaks of the ancient fo- 
rest, which still remained in the clay, were gradually dug out 
and burnt, which was always a laborious and oTten an exceeding- 
ly tedious operation. It has been stated that the expense of clear* 
ing away an acre of flow moss and spread field from ilie rich sub- 
jacent carse soil, in the manner just described, was from i^l. to 
16^. The process is doubdesa slow; but to have removed the 
whole mass from top to bottom at once, would have required 
more than double the eipense ; and besides, in the moss of Kip- 
pen, where this mode was first practised, it was necessary to have 
regard to the future supply of fuel to the adjacent district. 

The land thus cleared will yield four or even five successive 
good crops of oats, without any other manure than tlie ashes of 
the thin stratum left for being burnt. After this course of severe 
cropping, it was usual with some of the proprietors to leave the 
exhausted ground to gather natural herbage, after the old system 
of lea husbandry ; and it soon became covered with phleum pra- 
tense and hokua lanatiis, while the ditches were luxuriantly filled 
with poa aqjiatica, all of which grasses are exceedingly acceptable 
to cattle. This antiquated system of exhausting the soil by over- 
cropping is very far from commendable, being ruinous and ab- 
surd in the extreme. Neither can we give much greater praise 
to a somewhat different system, which is said to be followed up- 
on some part of this recovered carse soil in the parish of Kippen 
by one of the proprietors. He takes three successive crops of 
oats; after which he fallows the land, and gives it a copious 
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dressing of lime, which is well incoqiorsted witli the soil, br 
which means it Is enabled to produce abundant crops of whea^ 
beans, barley, &c. fur several jears. Ii has been already strong- 
ly in&i^ted upon in tlie chapter i)ii ar-ible I ind, thnt the best mode 
of R^anaging fertile soils is carelully to preserve their fertility and 
productive power uninjured, and not to exliaust and fertilise them 
allernarely. 

It is proper to stale, tliat z gentleman of this district made 
an attempt, some ye^s ago, to improve a ciin^idei^ble pnrtioi^ 
<if his mess after ilie Ayrsliiie method, by draining the surface, 
digging it up, and laying on lime ; but the experiment did not 
succeed. Aiiniiier proprietor tried also to improve two acres af- 
ter the same methoit, one acre on the upper ^oiu stratum or high- 
er moss, the otlier on the spread afield. In bnih of those he had 
tolerable ciops of pot>ttresi but oats and griiss did not succeed. 
Indeed it is not sm prisii g that attempts at surface improvement 
in these mosses should fail. It cannot be expected that any ma- 
nure win convert much of their upper wet spongy substance into a 
soil Ki for vegetation; and even though, by accumulating ma^- 
ntire upon the surface, an adventitious stratum of good soil could 
he credled, still the inert cold wet moss which lies below must 
have the effect of chilling the surface, and destroying vegetation. 
The Ayrsiiire meijjud may do, and has actually proved effectual 
in rediiiniing mosses of small depth, and having a favourable de- 
clivity. But in the deep level mosses of Airth, St Ninians, Kip» 
pen, and Kincardine, ibe only certain method of imprNvement 
-.ippears cu be to remove the whole mass, and to lay bate the tubr 
Jacent cby. 

No, II. — Moit nf Kinenrdine. 

The moM of Kincardine, in the parish of that name, lies be- 
tween the rivers Forth and Te jth, in that part of PertlisJiiie call- 
ed Almileiih. The low^ extremity is about a mile above ihf 
corfluence of these rivets, whence it eitentis about four miles 
in length, and 'from one to two in breadth i and, before the com- 
mencement of the operations for its removal, comprehended near 
2000 Scots, or 2500 statute acres, of which about 1500 ScoM 
acres, or 1875 English, belonged to the estate of Blair Dium- 
mond, the property of the late illustrious Lord Karnes, by his 
marriage with Miss DrumiTjond, the heiress of that estate. 

This extensive moss lies upon a Reld of clay, which is a con- 
tinuation of the rich emensive flats in the neighbourhood oi Stir- 
ling and FalkirV, distinguished by the name ol Canes. This 
carse clay, which is one uniform homiigeneoiis mass bioLing to % 
great depth, consists of different colours, and is disposed in lay- 
ers or strata. The uppermost layer is grey ; the next reddish j 
and the lowest, which is the most fertile, is blue. Not n pebble 
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OT slone (if any kinJ is to be found through the whole moss ; aiM 
the only eitraneous bodies it contains ate sea shells, r f all the va- 
rieties peculiar to the eastern coast of ScotUnd. These aie some- 
times disposed in beds, and sometimes irregularly scattered at 
different depths. From these circumstances, it cannot be doubted 
tliai the sea has been tlie means of the whole accumulation, and 
that it was carried on by Oie ordiniiry ebb and flow of the dde ; as, 
upon anyother sopposition, there could be no reason why it should 
not have been a congeries of all the different materials which 
compose the surface of the surrounding heights. From what- 
ever cause tliis accumulation may have proceeded, there is no 
soil whatever more favourable to vegetation i or which cairiet _ 
mo;e abundant crops of every kind. 

Upon the retieat of the sea, ihe surface of the clay had bee 
left in an almost level plain, and has been foniierly every whi 
thickly covered with trees, chiefly oak and birch, many of tlie^ 
of large siie. These trees seem to have been the first n 
^ble production of the carse, and were probably propagated It 
dissemination from the surrounding eminences. They are fou 
lying in all directions beside their roots, \rhich s 
Bna in the ground as they grew originally i and, from impiij 
sions still visible, they have evidently been cut by the a 
some similar instrument. For the cutting of wood, the I 
common purposes are, either to apply it to its proper use, i 
that the ground it occupies may be cultivated. In the 
case, however, neither of these ends have been proposed ; 
trees were left just as they were cut, and were consequently e 
tirely lost, and the ground was rendered totally unfit for c 
ration. Hence the cutting down of this wood must be ascr 
to'some extraordinary cause, and to none more probably tl 
that expedient, which, as we learn from Dion Cassius, an 
ther historians, the Remans put so extensively in practici 
dislodge the ancient inhabitants of Britain from their foresli. J 
This hypothesis is strengthened by the discovery, in May 176fl^l 
of a large round vessel of tliin brass, or mixed metal, and ciT 
Hous workmanship) supposed to have been a Roman camp-ketUl 
found on the estate of Ochtertyre, and presented, in 17S2, I 
tlie Antiquarian Society of Edinburgh. Another kettle of tJ 
same sort, found many years afterwards, is preserved at '. 
Drummond, as alio two spear-heads of the same metal, founi 
at the bottom of ilie moss within these few yea 

Between the clay and the moss is found a stratum nine inchei 
thick, partly dark brown, and partly almost black. This is ^ I 
vegetable mould, probably accumulated by the decay of the I 
plants that covered the ground previous to the growth of thai 
wood, and by the leaves of the trees thereafter. The difference J 
in colour must be owing to a difference in the vegetable substan> I 
ces of which this mould is composed. The brown mould is high- f 
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ly feitile ; while the other, especially in a dry season» is very uxir 
productive. The growth which occupied this mould when the 
trees were felled, is still found entire ; and consists principally of 
heath, among which several smaller plants are perfectly distia- 
giiishable. 

Immediately above this stratum lies the moss, to the height> on 
an average, of seven feet, which is composed of vegetables ar- 
ranged in three distinct strata. The jirsi of tliese is three feet 
thick, blacky compact^ and heavy, and much preferable' to the 
others for being made into peats for fuel. This consists of bent- 
grass, agrostisy which seems to have grown up luxuriantly among 
the trees after they were felled. The second slT2it\^m is also three 
feet thick, and is composed of various kinds of moss plants, but 
principally of bog moss, sphagnum. This stratum is of a sallow 
or iron colour, and is remarkably elastic. It is commonly palled 
fskitepeati and is considered as very much inferior, for thepurpose$ 
of fuel, to the former or lower stratum. The third stratum^ 
which is about a foot thick, and of a black colour, is composed 
of heath, and a little bent-gmss, but chiefly of the deciduous 
parts of the former. 

An inquiry will here occur : — What has occasioned this succes- 
sion in the vegetables of which the moss is composed ? Every 
vegetable has a peculiar soil, more or less moist, peculiarly ad- 
apted to its nature. Let a piece of ground be in a moist state, 
rushes will naturally introduce themselves : Drain the ground 
sufficiently, the rushes will disappear, and finer vegetables will 
succeed. It seems reasonable to account for tlie succession of 
the different plants composing the strata of the moss on similar 
principles. Let us imagine an extensive plain covered with trees 
lying in all directions, full of branches, and possibly loaded with 
leaves. This would evidently produce a great stagnation of wa- 
ter, which would still increase as the successive crops of bent- 
grass accumulated ; and the probability is, that at length it had 
so increased as to bq the cause why the bent-grass and other con- 
genial plants of the first stratum ceased to grow. After tliis 
tlie bog-moss established itself, which is a plant that loves even 
to swim in water. When the successive accumulations of bent- 
grass and bog-moss had arisen in process of time to six feet above 
the surrounding carse ground, the water that fell upon the sur- 
face had by that means an opportunity to discharge itself. It 
. has accordingly formed many channels, which are often three 
feet deep ; and the intermediate surface has become converted 
into firm dry hillocks, unfit for the growth of mosses, to whichf 
heath has succeeded. 

By far the greatest part of Kincardine moss is fully seven feet 
deep on the average, and has in all probability lain undisturbed 
since its formation. This is called the high moss. The remainder, 
called the low moss or spread Jield^ lies to a considerable breadth 
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around the skirts of the other, and is on the average not above 
three feet deep, to which it has been reduced by tlie digging of 
l^eats. These are formed of that stratum only of the moss which 
lies four feet below the surface, and from that downwards to the 
elay, the upper stratum being improper for the purpose, and is 
therefore thrown aside. 

Before the introduction of the plan which is now pursued, two 
methods chiefly were employed to gain land from the moss. 
1^, The surrounding farmers marked off yearly a portion of the 
low moss next adjoining their arable land, of about fifteen feet 
broad.- They removed the moss with carts, and spread it upon 
some acres of their arable land left vacant for that purpose, where 
it was afterwards burnt and ploughed into the soil as manure* 
By this raekns each farmer added about half a rood * of arable 
land yearly tor his farm. But this plan did not succeed ; as, by 
the repeated application of these peat ashes, the soil at length 
became so loose, that the crops generally failed, ^dly^ Many 
farmers attempted to trench down the loxjo moss^ and to cover it 
furrow deep with clay dug from the bottom of tlie trench. This 
proved likewise unavailing ; because in a dry season the superfi- 
cial covering of clay retained so little moisture that the crop 
commonly failed. It has even been attempted to cover the moak 
with clay brought from the adjacent grounds ; but, owing to tlie 
necessary impoverishment of the ground from which the clay was 
taken for this purpose, and the softness of the moss, this plan 
Was soon found to be impracticable. 

Draining has also been proposed as another mode of improve- 
ment ; and assuredly, by means of draining, many mosses have 
been converted into valuable arable and meadow grounds. But, 
in a moss like this of Kincardine, this niethod would be ineffec- 
tual ; as it is of such a nature, for several feet deep, that upon 
5cing laid dry and reduced to tilth, it would blow with the wind 
like chaff. Even when thrown aside, in the operation of digging 
]>eats, to get at the inferior stratum, it lies for years without pro- 
ducing a single vegetable, except a few plants ot^ sorrel. Hence 
it is evident, that all attempts to improve this moss must ever 
prove abortive ; and that the object to be had in view, is the ac- 
quisition of the valuable soil underneath ; to which end nothing 
less is requisite than the total abolition of tlie nioss by removaL 
By the methods above described, from 1 00 to 200 acres of moss 
had been removed before the introduction of the present plan, 
and from ISOO to 1 KK) acres of carse clay still remained covet- 
ed with moss, — a treasure for which it must ever be interesting 
to dig. 

llie late Lord Kanics entered into possession of the estiitc of 
Blair-Drumraond in 1766. He had been long acquainted with 

* Somewhat less than l-7tb port of a statute acre. 
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the moES, and liad often lamented that no attempt had been madv 
to turn it to advantage. Many different plans were now propos* 
ed for this purpose ; and it was at length resolved to endeavour 
to sweep away the whole body of oiosB by means of water. The 
only stream at hand was employed for turning a corn mill ; and 
being convinced of the superior importance of dedicating this 
stream to the purpoEe of floating oft' the moss. Lord Karnes made 
■n agreement with the tenant who rented the mill, and with the 
farmers who were thirled or astricted to it, who consented to pay 
the rent, end immediately threw down the mill, and applied its 
water to the purpose of clearing away the moss. In order to 
determine the best manner of conducting the operations, work- 
men were employed for a considerable lime upon the lota moss, 
both by day's wages and at piece work, to ascertain the expense 
for which a given quantity of moss could be removed, [t was 
then agreed for Rt a certain rate per acre ; and in this way se- 
veral acres were cleared. This pn cess was very expensive, cost- 
ing frem 13/. to 15^. for each acre before it was ready for Bow- 
ing ; so that tlie acquisition of the whole, computing it at 1350 
acres, would have sunk a capital of 20,000/. nearly. J 

It was then aiiempced to let portions of the moss a.s it lay, 
for a term of years sufiicicni to indemnify tenants for the ex- 
penses incurred by removal. For some time both of these me- 
thods were followed ; but ieveral considerations made the latter 
preferable. 1. The quantity of water for the purpose was small, 
and was uncertain : so that it became very incnnvenitnt for con- 
tractors, as there were no houses near the spot, and much time 
was lost in going and coming, sometirres to no purpose, for 
want of water. Such, however, as might live on the spot, would 
always be ready to seize every favourable opportunity. 2. The 
moss was an useless waste ; wherefore, if let to tenants, it would 
increase the population on the estate, and afford a number of 
industrious people the means of procuring a comfnrtahle sub- 
(istencc. In the mean lime, till as many tenants could be got 
as were able to employ the whole water, it was resolved to con- 
tinue the work by means of hired labourers. Before proceeding 
farther, it will be proper to describe the manner in which water 
is applied for flnating off the moss. 

A stre.im uf watei sufficient to tui 
carry off at much moss us tiuentg me 
ed they are statiored at the distanc 
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other. The first step i: 

along the edge of the moss, sufficient 

this purpose the carse clay below the ; 

t G*cn at ihis rate, Ihc land would have been diEaply purcl 
rent llie ScoIb acre, il would haie now paid 33| jier c^nt. per 
autlaj'. At thai time tlis Tilue would not bira exceeded SM. 



of 100 yards from each 
ain or canal in the clay 
to convey the water. For 
noEs is admirably adapted. 



teilg perfectly free frofto stdnes/ and, whto wet| aftf slippery at 
loap ; so that it is easily dug, and it^ lubricity greatly ^cilitatet 
die progress of the water when loaded with moss. The ditnen- 
sioDS most proper for this floating drain are found to be two feet 
wide by two feet deep. If smaller, it could not conyeniently re* 
cdve the spadefuls of moss ; if larger, the water would escape» 
leaving the moss behind. The drain has a descent of one foot 
in 100 yards ; and the more regularly this is preserved through*' 
out, the' less ^t (he txioss be liable to obstructions in its progress 
aloilg with the wate^. The operator marks off a convenient ex- 
tent of moss alohgsrde of the drain, of 10 feet wide, which is the 
farthest di^tahce'froih which he can conveniently heave his spade- 
ful into the drain. When the entire moss is removed down to 
flie clay frbni that slip of 10 feet, a new drain is dug at the foot 
tf the bank of moss, and the operation goes on as before on a 
new slip of 10 feet broad. The spadefuls of moss pursue their 
bourse in the drain to the river Forth, which fortunately forms 
die southern bbundary of the estate for several miles, without 
any intervening proprietor. 

When the moss is entirely rettiovied, the clay is found to be 
^cumbered by the roots' of different kinds of trees, often very 
large, remaining in the original place of their growth, and their 
trunks are often found lying beside them.' All these are remov- 
ed by the tenants, often with great labour. In the course of the. 
Operatf6ns,- a stratum of moss six inches thick is K'ft on the clay. 
trv the spring,^ as soon as the seas€)n is favourable, this is spaded 
dp to dry, and is burned by a smouldering flame to black ashes* 
^hich are spread over the land, and in a great measure ensures 
the first crop. The ground thus cleared, if the dryness admits* 
h' turned over by the plough ; and, where too soft for that im- 
plement,- is dug over with a spade. By exposure for a month to 
the tub', wind, and frost, the day becomes sufficiently reduced 
to receiVie the seed in March or April. Oats are invariably the 
first crop^ and seldom fail to yield from eight to ten bolls after 
6ne. •" 

In the year 1767f an agreement was made with one tenant for 
a portion of the low moss, and the same terms have ever since 
be^n observed with all* who have been procured since. The te- 
tiant holds eight Scots acres, or somewhat more than ten English, 
accurately 10.1 664>, on a iease of 38 years. For the first seven 
years he pays no rent The 8th year, he pays one mayk Scots* 
jS^d. Sterling ; the 9th year two marks, and so on ; increasing 
his rent yearly till the end of the first 19 years ; paying likewise 
a hen yearly during the last five years : so that his rent in the 

* This is rather a vague account of the produce, as the quantity of seed to 
the snre is not mentioned. Supposing one boll or six bushels to the Scots acre, 
at 4.7.busheb to an English acre, the crop -in the text will be from 48 to 6U 
tusbeli the Scots sere, «r from 37.7 to 47^ bushds to the English acre. 
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19th year is 12 m»ks, 15s. id. Sterling. At his entry, he re- 
ceives a sufficient quantity of timber to enaMe him to construct 
a cottage or cabin, with two bolls, or 28U lib. of oatmeal, to 
support him while building his humble dwelling. Besides this, 
die proprietor has in ibe course of the second 19 years, repeated 
his outlay of wood, and paid the brick-tax for a second house ; 
a tax quite inapplicable and very oppressive to these poor settlers. 
He also made their roads, and till lately maintained them. They 
have all now got a third 19 years lease, at the rate of 1/. Is. an 
acre. During the second 19 years of his lease, he pays yearly 
12s. for each acre of land cleared from moss, and 3s. 6d. for 
each acre not cleared, with two hens yearly. In 1768, another 
tenant settled on the moss ; in 1769, five more were settled ; in 
1772, two; in 1773, three; in 177*, one; making in all IS te- 
nants, among whom 105 acres were disposed of, being all of the 
low moss to which water could then be conveyed. 

In 1774, several persons offered to take possessions in the 
}iigh>moss, provided that a practicable access could be made to 
it, being encouraged by seeing the excellent crops raised by the 
tenants on the low moss. In general the low moss is only three 
feet deep, while the high moss is from six to twelve feet deep, 
with very indifferent fooling even for man, and utterly impracti- 
cable for horses. Without delay a road was opened, about twelve 
feet broad, down to the clay, for several hundred yards in length, 
by floating away the moss ; and an opening being made to admit 
water, no less than 12 tenants agreed in 1775 for eight acres 
each of the high-moss. In consideration of the greater depth 
of the.high moss, it was agreed that the tenants should pay no 
rent whatever during the first 19 years of their possession ; but, 
during the second 19 years of the 38, to pay the same as in the 
low moss. From 1776 to 1782, both included, 17 additional 
tenants took portions in the high moss, making 29 in all ; who, 
with the 13 already in the low moss, made 42 tenants, occupying 
336 acres. For some time the disposal of the high moss went 
slowly on ; not, indeed, for want of persons willing to take por- 
tions, but the number of operators was already sufficient for the 
quantity of water. 

In the year 1783. Mr Drummond, the present proprietor, 
succeeded to the estate, and entered fully inio the plan adopted 
by his father for reclaiming the moss. At this time there still re- 
mained about 1000 acres of the high moss undisposed of; and 
as water was the great desideratum, it was determined to spare 
MO pains or expense to obtaio that necessary instrument. Mean- 
while, to prepare for new tenants, a second road, parallel to the 
former, was cut for 2670 yards across the moss, quite down to 
the clay, 1 2 feet broad. This opening was previously necessary, 
that the operators might get a drain formed in the clay to direct 
ilie water, and was to remaiii as an absolutely necessary rotd for 
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Hit settlers. Encouraged by theje preparations, thd euccsss o 
of the former tenants, and tbe prospect of a farther supply 
, 10 nen tenauta came forwaril in 1783, IS more in 17S4, 
9 les» tJiao 27 in 1783 ; malting in all 5j tenants in tliree | 
years, to whom 4K) acres of the high moSs were dUposeil of. 

As the introduction of an additional supply of water was t9 , 
le a work both of nicety and expense, it was necessary to pro* . 
cecd with judicious caution ; and several engineers were cmjtloyJ 
lake surveys, plans, and projects of the modes in which it 
might be accomplished. In one point they all agreed, that tl 
proper source of the supply was from the river Teith, a lar^ 
and copious stream within a. mile of the moss ; but various moder^ 
were proposed for this purpose. To carry a stream by a cut o 
canal from tbe river to Che moss was found impracticable, 

1 too low a level. Mr Whitworth, an engineer t 
great reputation, then employed in completing jlie Forth an< 
Clyde canal, gave a plan for a pumping machine, which he waa j 
of opinion would answer the purpose. Soon afterwards, Mr 
lieorge Meikle, * a sliilful and ingenious mill-wtight, then r 
, gave in the model of a wheel for raising wat 
to any moderate de!<ired height, entirely of a new construction, I 
Hie joint invention of his father and himself. This machine is 
exceedingly simple, and acta in a manner so easy, natural, anit 
uni'bnn, that a common observer is apt to undervalue the merit ' 
ef tlie invention ; but, to skilful machiniciana, simplicity is ths ' 
greatest recommendation a machine can possess : And, according' 
ly, on seeing the model at work, Mr Whitworth> witli the ul- 
■■t candour and liberality, not only gave it the greatest praise. 
but declared it superior for the intended purpose to the machine 
roposed by himself, and recommended it to be adopted without 



This machine consists of h 
diameter, the floats of which r 



n undershot water-wheel of large 
Liove in a close arc of masonry, 
sed buckets receive wster, as thti! 
wheel revolves, from troughs placed expressly for the purpose) 
ind deliver theh water into a cistern aloft, on passing the suni- 
wii. The wheel is 28 feet diameter, and has eighty buckets on 
each side of its rim. It makes nearly four reyolutions in thef 
minute, in which time it discharges 40 hogsheads of water. By 
accurate trials it was found capable of delivering 60 hogsheads i 
in the same period ; but the diameter of tlie pipes by ivhich the 
s conveyed from the cistern to the canal, to be afterwards 
mentioned, would not admit of conveying moretlian 40 hogs- 
heads. The stream which moves this wheel is detached from the " 
Teilh at the place where that river approaches nearest to the 
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moss ; and the surrnce of the moioi is about 15 fuel higtif^r ihan 
that of the river. On purpose, therefore, to obtain a suKicient 
declivity lo enable the canal to ddiver the water upon the sur- 
face of the mons, the cistern into which (he water U delivered by 
the wheel is 17 feet above the surface of (he river. From the 
cistern the water descends in perpendicular pipes, composed of 
wooden barrels hooped with iron, IS inches diameter in>^ide, and 
four feet long. By a continuation of these below ground, the 
water is conveyed 35i yards below a public road, and acroM a 
low (ield, and then rises through similar pipes ta rta original high 
level, where it is distiharged into an elevated open canal or aque* 
duct. This canal, constructed on a plan proposed by Mr Whit- 
worth, is formed entirely of clay, raised for a long way eight or 
ten feet above the level of the surrounding groundsv on a mound 
40 feet broad at the base, an^ 18 feet at the summit, the canal ' 
or water-course being iO feet broad. From the extremity of the 
r^WBter pipes, to a canal formed fur its reception on the surface of 
^bj^e moss, this aqueduct extends 1400 yards in length. The 
b»Bter was raised to this great height, that it might retain suf- 

t force or current for transporting the moss to the river I 
Ilorth i bolJi where first delivered on the moss, and after being | 
&«onveyed to the most distant corners in which its agency might 
■Ik required, and liken-ise that reservoirs might be constructed at 
t sufficient elevation on the moss to receive and retain the water 
lelivered during the right. In order to make an equitable dis- 
K^tribution of the water, that which is raised during the day is al- 
lotted to one division of the moss tenants, and that raised during 
Lthe night to another division. For this latter portion, a canal ' 
L .lias been formed for almost three miles through the centre of the 
of which sluices are inserted in proper pla- 
[ -ces to admit valer to reservoirs appropriated in tlie different 
■ • tenants, each sluice having an aperture proportioned to the num- ' 
M.ber of operators to be supplied from the reservoir which it fills, 
trNo reservoirs are necessary for the water raised through the day, ' 
s it is immediately used by the division to which it belongs, 1 

Though highly beneficial, this additional stream is not more 1 
lan sufficient 'to keep 40 men at constant woik. But a quanti- 
,ty sufficient to keep all the operators in constant work is not ne- 

• eessary ; as many of them must be often employed in making ■ 

• wid repairing their drains, grubbing up roots of trees, and other I 
labours : So that as much water as is sufficient to give five or six 
hours work a day at the moss to all the inhabitants, is all that is 
wanted. But, as the quantity conveyed by the wheel was sttU I 

iufficient for this purpose, a small rivulet which descendsfrom ; 

" the higher grounds has been brought to the moss in addition. , 

From want of sufficient level, this stream could not be delivered I 

on the surface of the moss ; but by a drain half a mile long in ] 

one place, carried over a hollow ia troughs upon piers, and by | 
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WMrtcitt for water c<MnTey«d during the Dight, it is now render- 
ed highly useful ; as, during the winter monthsy and after rain 
in fiiiiimer» it is aUe to keep 15 persons fully employed* 

In the year 17879 two more tenants agreed for eight acres 
each } in 1788 four-; in 1789 eight ; and in 1790 four. By these 
18 additional tenants taking 14<4 acres, the whole of the high 
moss was disposed of, except that portion called the JiotomosSf 
containing about 400 acres. Here the moss is twice the usual 
breadth, so fluid that a pole may be thrust down to the bottom 
with one hand, and the interior part, for near a mile broad, is three 
feec aboTe the level of the rest of the moss. After many unsuc« 
cessful efforts, attended by much trouble and considerable ex<« 
pense, a stream of water has been carried fairly across the centre 
of this flow-moss; and a certain number of the old tenants, whose 
habitations were nearest, were induced to take leases of allotments 
of tilts morass. As some additional aid and inducement were 
here necessary, it was agreed to advance 12/. gradually to each 
tenant till he should be able to clear an acre; for which he or his 
successor is bound to pay 12s. yearly, or 5 per cent, on the sum 
advanced. In consequence of these arrangements 35 of the old 
tenants agreed in 1791 for eighc acres each of the flow-moss; so 
that 1900 acres were then disposed of in all among 115 tenants; 
and as these old tenants are bound to dispose either of their old 
or new possessions when they have each cleared one acre of the 
€ow*mos8, purchasers will not be then wanting, and die moss will 
then contain 150 families upon its 1200 allotted acres, at 8 acres 
each. 

For several years at first the water was chiefly used for form- 
ing roads and preparing reservoirs, which greatly retarded the 
principal object of gaining land. Yet S50 acres of excellent soil 
have been cleared, producing abundant crops of wheat, barley^ 
cats, and clover ; and there is good reason to believe the opera- 
tions will yearly advance with increased rapidity, especially as 
much the greater number of tenants have only begun of late to 
operate. Many of these tenants, besides maintaining their fami- 
lies otherwise by occasional employments, have in the high moss 
cleared one rood of land in a year, while some have cleared two 
or even three roods; in the low moss an acre. Many of them 
now raise from 60 to 860 bushels of grain yearly, and have no 
occasion to go off to other work, which will soon be the case with 
the whole. Though few of them entered with any large stocky 
one only has been obliged to quit the moss from inability to pro- 
ceed. Many indeed have expended their narrow stock, and even 
run a little in debt ; but in this case they have been allowed to 
sell their tacks on two conditions : 1. That the purchaser was to 
be a responsible person ; and, 2. That the seller was to take a 
new allotment. Some even have made a trade of selling ; inso- 
i^^uch thatj from 1774 to 1792, when this account was drawn up, 
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no less tlian 53 sales had been made, producing 8^9^., averaging 
about 16/. 63. 6^. for each possession. 

The quantity of moss which one man is able to heave in a 
day, from the moss bank to the drain, whan he meets with no 
interruption, is seldom less thaa iB cubic yards, each weighing 
90 stones, or 4320 stones in ail. Valuing die day's work of one 
man at a fihiliing, a cubic yard is thus moved into tite drain, and 
consequently into the river Forth, for a farthing; while the same 
quantity could not be carted to the same distance for Icis than 
6d. or 24; times the expense. An excellent gravelled road, 20 
ieet wide, and a mile and a half long, is now carried across the 
moss; and there were in 1792, when this account was written, 69 
brick houses substantially built with lime. The possessions are 
laid olf in the way best suited for the operations, and are divided 
by lanes in straight lines parallel to each other ; and, parallel to 
these again, the drains are carried in straight lines, to facilitate the 
Heating of the moss. Upon the banks of moss fronting the lan^, 
the operation of floating is begun, and 20 or 30 people are some- 
times seen heaving moss into the same drain. That the water may 
be the more conveniently applied, the lanes include between them 
only two poBsefsions. The new houses are erected upon each 
side of these lanes at the distance of 1 00 yards from each other. 
Ilefore the lanes and roads wei-u made, and wliile yet no ground 
was cleared, the first settlers were obliged to erect their huts on 
the surface of the moss. Upon the low moss there was plenty of 
sod or turf for this purpose, of which the walls were composed. 
L'pon the high moss no sod was to be found ; and the following 
expedient was resorted to. Having chosen a situation, the moss 
tenant dug four trenches down to the clay, so as to separate an 
oblong or rectangular moss of sufficient dimensions for his house. 
He afterwards scooped out the inside of this for a dwelling, leav- 
ing a tliickness of three feet for walls, and covered the whole witli 
an ordinary cottage roof. Upon the softest parts of the moss, 
where such walls could not he obtained, the houses were built of 
moist peats closely compressed together, and constructed on a 
platform of boards to prevent them from sinking. And in suclt 
situations, to stamp with the foot will^hake the whole fabric and 
the moss for fifty yards round. These turf huts are only tempo- 
rary habitations; and as soon as the tenants have cleared a little 
ground, they build brick houses, for wliich they are a second 
time furnished with timber ^ralw by the proprietor. 

In 1792, when this account was taken, the number of Scots 
acres cleared was 3.30, or very neaV m English. The popula- 
tion on the moss, where none ever dwell before, was 7Gh includ- 
ing men, women, and children, who had among them above 200 
COWS) and about 54' horses. By a survty in 1805, 577 acres were 
cleared, including J2 acres occupied by roads. At present (1814) 
tiicre are considerably above SOO acres cleared, and the popula^ 
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lion amounts to upwards of 900 souls. Thus a considerable tract 
of ground, formerly a nuisance to the neighbourhood, has been 
converted into fertile land, filled with Indusliioug inhabitants, who 
are all comfortable and happj' ! and, in a few years more, the im- 
■provementa will be much extended. Besides this moss of Kin- 
cardine, there are many mosses similarly situated in the vale of 
the Forth, which might be reclaimed or removed by similar means, 
and vast extents of most valuable soil recovered to the proprie- 
tors and the community. Moss-Flanders, adjacent to Kincardine 
moss, ia said to contain near 10,000 Scots acres, or 12,708 Eng- 
1 lish, perfectly similar, but enjoying much greater advantages in 
respect to water properly situated for removing the moss, Mr 
Drummond has removed above 30 acres of a small part of Moss- 
Flanders, which belongs to him. There certainly are many tbou- 
•and acres of mosses in Great Britain and Ireland, which might 
be reclaimed by means similar to those detailed in the foregoing 
account ; by which, besides adding a vast extent of exceedingly 
productive soil to the stock of the community, for the growth of 
gram and grass, the value of individual properties might be a- 
mazingly augmented, and employment secured for a prodigious 
number of industrious inhabitants. It is to be observed, that, 
irom the commencement of the operations on that moss in 1767, 
down to 1792, a period of 25 years, (during which time the most 
dilGcult parts sf the progress of improvement were carried on), 
not a single individual of this moss population had applied for pa- 
rochial relief. 

It should be mentioned to the honour of these settlers, who 
have learnt by experience the value of spirited improvements, that 
very lately, when a new turnpike road, now neariy completed, 
.was likely to have been stopt for want of funds, about 100 of 
them came forward, with a subscription of a guinea each, to car- 
ry on the work, unsolicited, directly or indirectly, from any- 
quarter whatever. 



4 



Chap. XI. App. No. 6. 
Of Rotations on Peat. 

By Ibe late Mr Eobiet Eebi, Author of the Bemict^ire Report. 

An sathor, who has written on the origin, qualities, and cul- 
tivation of moss-earth, or peat, • divides this genus of soil into 
three species or subordinate genera, which he denominates HiH- 

' Mr WiUiam AitOQ, writer in Strathuven, who has already publibhcd Iwo 
•Inirt triatiaB on Ihii curiouB and interesting subject, and has anntiuuc«(i a r»- 
(mbUouioaof llu^se in > new farm, with large addiuons. 
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moss. Bent-moss, and Flow-mnss. In ihis paper, it is proposed 
to follow that arrangement, which is in a great meaiore new to 
agriculture, at least so far us improved hubl>andry is concerned. 
Ilie obfervations to be hazarded on tliJs topic shall be chiefly 
given upon the authority of Mr Alton, who has devoted his at- 
tention in a particular manner to investigate the nature and uses 
of peat or moss-earth. 

1. Of mU-moss, or Moor-soU. 
When the cultivation of hill-moss is attempted, the proper ob- 
jects are to reduce the land to a proper form, to apply manure, 
and to adopt such a mode of croppinjr as that species of soil can 
admit of. In this kind of moss the subsoil is the chief thing to 
be attended to. The incrustation of moss, or black mould ap- 
proaching to the nature of moss, is seldom of sufficient depth to 
form a soil : the subsoil therefore must be added to the moss- 
earth by cultivation ; and the subsequent operations mU5t be re- 
gulated by the quality and condition of that subsoil. If it be 
clay, it would require to be ploughed and exposed to the weather 
a year or two before it is cropped ; if sand or gravel, as is most 
frequently the case, it ought to be treated like other new and 
poor land of that description. This subsoil being almost divest- 
ed of vegetable matter, that which is on the surface, or ihc moss- 
earth, is sulScient to supply the defect i but being insoluble, it 
would require to be reduced by quicklime, or other stimulants, 
which tend to accelerate its decomposition. If the subsoil is 
sandy, too much eiposure to the summer drought would tend 
to render the moss-earth siill more insoluble, and could do no 
good to the sand. After one or two crops, it ought to be laid 
down with grass seeds, and pastured for three or four years. 
Potatoes and turnips are proper crops for such land, and these 
may be followed by barley or oats, with grass seeds. Green 
crops, by over'shadowing the ground, would bring the original 
moss-earth in the soil into a state of greater solubility, and acce- 
lerate its decomposition. 

2. Of Bent-moss. 

The two other species or descriptions of moss-earth, accord- 
ing to die arrangement of Mr Aiton, are in a great manner ab- 
soTmely new subjects in agriculture ; as tliese have been left till 
very lately by all husbandmen in their original waste and unpro- 
ductive state, or meiely resorted to as sources of fuel, for the sup- 
ply of peats in distiicts where coals are scarce and dear. 

When it is ptopoied to reclaim, cultivate, and improve bent- 
moss, it needs uo other draining besides opening proper channels 
for such springs as are found to rise in the mbss or its edges, and 
(o forin the surface in^o bioad ridges, raised six or eight io^e; 
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10 the niiddley with a furrow between each, about a foot in 
breadths and six or eight inches deep. These ridges and furrows 
ought to be formed and kept at all times as smooth and regular 
as possible. If inequalities abound on the surface, the heights 
will become too dry, and the hollows too wee to carry grain or 
cultivated herbage. The various fogs, or cryptogamous plantSf 
which formerly grew on the moss, will rise on the low parts, and 
the heights will be turned into something like the dross or offak 
of a peat stack, on which nothing will grow. The ridges must 
be laid off in the most proper direction for the escape of water^ 
with a moderate declivity, and the furrows laid open between all 
the ridges, with the plough or spade, in order to relieve the sur* 
iace of the redundant moisture with which all bent-moss, and in- 
deed the generality of uncultivated land, is overcharged. Till 
that is done, manure can do no good. The turf or peat-soil, cut 
from these furrows, and from any exuberant heights, must be 
laid into the low or hollow parts, to render them levd. 

After the surface is formed and drained, from 250 to 320 
Winchester bushels of hot lime ought to be laid on each statute 
acre, and allowed to remain from nine to Jifieen months on the 
sward. If the surface is tolerably regular, the moss may be la* 
boimed with the plough ; but if inequalities abound, it will be 
better to dig it the first year with the spade, as the ridges can be 
thereby much better formed, and the moss dug up to a greater 
depth ; operations, on which the success of the cultivation very 
much depends. Some persons plough the first year* and delve 
the next ; but as the spade, in that case, cannot go deeper than 
the plough had done, it is best to delve the first year, and plough 
the second. The moss ought to be broken up for the first time 
in October or November, and in after years as soon as possible 
after the crop is cut, that it may get the full benefit of the win- 
ter's frost,, which acts powerfully in reducing it from peat to soil. 
If bent-moss, after being limed, is laboured earlier than October 
or November, the grasses are apt to rise and injure the crop. It 
will be difficult to get the seed covered by the harrow in the first 
year ; and for that leason, the hoe ought to be used in part, as 
it cuts and divides the soil, and consequently covers the seed bet- 
ter than the harrow. The roller ought to follow the hoe or har- 
row, as it assists to cover the seed, smooths the surface, squeezes 
np the moisture, and consolidates the spungy moss-earth, so as 
to prevent drought from penetrating, which is often injurious to 
the growing crop on this kind of soil. In after years the moss 
ought to be rolled a second time, or oftener, in May or the be- 
ginning of June. 

Bent«moss oSght to be cropped for three years on first break- 
ing up ; and if one of these crops could be potatoes or turnips, 
so much the better. It will require at least three years to reduce 
the be$t moss into proper soil ; but if the cropping is continued 
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lonper, it is apt to become too drr. or what the country people 
call deiif, and docs not so well support vegetation as when pre- 
served in a mnist saponaceous state. One crop of hay may be 
next taken 1 after which the moss should be pastured for two years, 
or at most for three. Two years in pasture tots the moss, pre- 
vents it from becoming too dry and too loose, and renders it more 
moist and solid. The herbage during the two or three first years 
is good and luxuriant ; but by the fourth year, the cultivated 
hetbage disappears, and the original moss plants rise up ; or, as 
the country people say, the ground becomes wild. To prevent 
this, some fresli lime, say 130 to IbO VViochester bushels, ought 
to be spread on the sward in the second or third year of grass ; 
and after remaining- a year on the ground, the moss ought to be 
ploughed early in winter, and cropped in the ensuing spring. 
If oats are much wanted, two crops may be taken the second 
time the moss is broken up ; but on no account ought more than 
two to be taken, as over-cropping renders the moss loo dry, too 
light, and too open. Short rotations keep the moss moist, solid, 
and in a state for yielding good crops of grain, hay, and pasture 
grass alternately. The utmost pains must be taken to keep the 
moss from being poached by the ii'et of cattle during winter ; 
and indeed winter pasture, at no time, and in no case, ought 
ever to be suffered. If the cultivated moss is too soft to carry 
cows during the first summer of its grass crop, either a second 
crop of h.iy should be taken, or the afterniath pastured with 
theep, which is the preferable system. 

3. 0/ Fiaw-wosi. 
As Mr Alton justly observes, flow-moss does not present to 
the cultivator a prospect so inviting as bent-moss, though it is 
nevertheless cipable of being reclaimed, and made to turn to 
good account. This is not a mere speculative opinion, or ran- 
dom assertion, hut a well founded fact, ascertained beyond all 
doubt, and not in a few instances only, but by many examples, 
to the extent of several thousand acres in several different parts of 
Scotland and England- Draining of moss has always been consi- 
dered as the first and indispensably necessary step in its cultivation ; 
but the necessity and advantages to be derived from that opera- 
tion have been greatly overrated. Moss is, without doubt, too 
soft when wet, but it is aliTi too soft and too light when dry. It 
takes in too much moisture in winter, but is also often injured by 
drought in summer. Moss is seldom injured by moisture while 
tlie crop is growing, tf the surface is rightly formed, and a vent 
opened for the escape of the water which falls upon the surface ; 
though often Injured or rendered useless for want of moisture. 
All experienced cuitivators of moss have found, and now ac- 
knowledge, that over draining is not necessary, and many of 
them have filled up the open casts or dn^ins which they had cut 
»i great expense. Where a flow-moss is nearly level, and very 
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soft and wet, a few open casts, from one to two feet deep, maj 
be cat at 50 or 100 yards from each other, a year or two before 
the moss is laboured ; and, when the ridges are afterwards form- 
ed, the furrows may be made to empty themselves into these 
casts. In all cases, drains or casts must be opened in sufficient^ 
number and size to relieye the surface from stagnant water. 
Where the moss is nearly level, these drains must be deeper and 
more numerous ; but where the field to be cultivated has suffi- 
cient declivity to promote the escape of moisture from the sur- 
face, all the draining that is necessary is to form the ridges from 
SO to 50 feet broad, rising eight to ten inches in the middle, with 
their surfaces regular, and the declivities equal, without heights 
or hollows, and having the' furrows a foot wide, and eight or ten 
inches deep. To that extent draining is indispensably necessary; 
but all beyond that is labour lost, and would be injurious. 

The generality of flow-mofs requires to be delved or dug over by 
the fpade, for feveral years after it is firft broken up. The turf- 
ibds, or fpadefiils, fhould be at leaft ten or twelve inches deep, and 
iiA up regularly like well ploughed land. The deeper the mofs is 
cat, io ttiuch the better ; as it foon melts down to half its original 
depth. The firft digging fhould be executed between the montht 
of Odober and the fubfequent March, that the adhefive quality of 
the mofs may be reduced by ftoft before it can be formed into peat 
by drought ; as, if once converted into peat, it will not be eafily 
reduced to foil ; but if at all affected by frofl when newly dug up» 
drought will not afterwards convert it into peat. As it muft be re- 
duced from peat to foil before it can be produdive of grain, flow- 
mofs ought to remain expofed to the weather at leafl eighteen 
months or twq years after being delved, before it is cropped. Bent- 
roofs, when limed on the fward, would be covered with grafs in 
that time ; but flow-mofs, when dug up, will remain almoii with- 
out vegetation for feveral years. * 

After being expofed for at lead eighteen months, the mofs ought 
to be again dug over, and the turfs or clods well broken, in O^o- 
ber or November ; and being expofed to the frofts of a fecond win- 
ter, it may be fown with oats in the enfuing fpring. If much of 
the mofs-earth remain in adhefive clods or turfs, the hoe fhould be 
afed alone with the harrow, and the roller (hould by all means follow 
both ; which implement ought to be again applied once, or even twice. 



* At Ae lurface of flow-moss is generally very irregular, and coTered with 
enshions of Bryum hypnoides. Sphagnum [Mtlustre, &c. it is recommended by 
Mmw improvera as the best means of bringing it into a state capable of support- 
ing grain, graaaes, &c. at a moderate expense, to burn these cushions, along 
with a portion of the surface of the moss, especially where it is of great depth. 
Even if tiie ashes were of no value, yet you thus get rid of what is most dlffl- 
coH to be brought into a state capable of supporting useful plants ; and the ob- 
jtct in view is forwarded, by obtaining more compact peat to be converted into 
fojly and levelliDg the surface at the same tim^ 
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before ihe crop becomes too long for that operation. Tbe lirll 
thing in the cultivation of mofB, is to reduce it from peat or turf to 
foil i and the next great olije£t is to keep it fmoalh, and as folid 
and moid an polTible. The roller anfwers thefe Utter purpofes, and 
cannot be loo much ufed on cultivated molR-s, ai their furface ought 
always to be kepi exceedingly fmootb. If the turfg or cloda re- 
main unbroken, and fome of them are raifed by the harrow, they 
ought to be carefully laid into the hoUowi, or low parts, that the 
furface may be made completely even. Ab rolling is an excellent 
method of rendering the furface fmooth and folid, tbat operation 
taiinot be too often repeated on cultivated mofa, either while under 
crop, or when in pafture. When mofo has been manured with lime, 
kept fmooth on the furfRce, and frequently rolled, clover, efpecially 
white or Dutch clover, will grow on it as well as on any other foil ; 
but if not rolled two or three times every year while in pafture, the 
clover will not thrive. Mofs ground ought in all cafes to be fbwa 
and harrowed early, while between the wet and the dry ; and it 
ought always to be kept in view, that mofs becomes fufficiently dry 
for the feed fooner than any other foil. Drought for a fmgle day 
in March or April will render the mofs ready for the feed; andi i£ 
loo dry when fown, the crop never does well. 

To complete the formation of the foil, a fecond, or even a third 
crop may be taken, in the firft courfe of reclaiming a Savz-moh i 
but on no account more than three crops before laying down to 
grafs. The mofs may be paftured for two years, or at moft for 
three. Some recommend laying from 1 80 to 140 bulheU of lime to 
the acre on the fward, in the winter or fpring before it la broken up 
for a fecond courfe of crops ; but others prefer fpreadrng the lime 
on the land, as foon a» it is laid dnwn to grafs. It would certainly 
a^ more powerfully on the herbage, and have time to prepare nou> 
rifhment for the fiieteeding grain crops, by diffulving the inert ve- 
getable matter in the peat, with which it would come gradually in- 
to contad, while (inking into the foil, which it has a tendency to 
do. If laid on the grais land immediately before it is ploughed fi- 
ver, it will be turned into the bottom of the furrow-llice, and may 
defcend altc>gelhir beyond the reach of the plough, or of vegeta- 
tion. It may be ploughed, or dug with the fpade, if too foft for 
(he ploueh, in November ; and, if the feafon is favourable, it will 
yield an excellent crop, or even two, of oata ; after which, it ought 
to be laid down again to grafs. If a crop of potatoes with dung, 
or turnips, cabbsgea or carrote, is taken as the ffcond crop, either 
in tlie firft or any after courfe, a white crop muft follow ; but ne- 
ver more than two crops of oats ought to be taken in one courfe, as, 
■when lorger cropped st a time, the foil becomes fo loofe and dry, 
that it caiiLiol fupporl any crop. What has already been laid of 
the bad eiTefts of poaching bent mofs by the feet of catilp, appliel 
with Itill greater force to fiow-mals. Poaching is certainly delete- 
rious to foib, by lodging -water; but regular mechanical prcITuFe, 
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ly roKngf w of great fenrice to peat, under grafs or com ; and 
that by (and, gravei or day, fpread over the furface of a peaty foil* 
ilill more fo« 

4« MisceUaneom Observations on Moss Culture. 

It nay be proper to give a sketch of the observations made by 
Mr Alton on the various crops which may be grown on cultivat- 
ed mess. * 

Whea$ has been grown of excellent quality, and abundant in 
quantity, on the cultivated messes of Lancaaiiirey but does not 
appear to have been hitherto attempted on the reclaimed mosses 
of Scotland. 

Onh appear to be the grain best adapted for moss culture. Mr 
Alton reckons 48 bushels the acre as only a medium crop on moss^ 
and spetfks of 70 and 80 bushels an acre as no unusual crops i 
and even si^s that the best crop he ever saw grow was on cudti* 
vated moss during its second rotation. 

Barley^ and hear or idg^ grow well on moss after lime is ap^ 
p^ed ; and great crops of r^ have been produced on cultivated 
HiOBses; 

Peas and beans are said to produce excellent oraps» and to 
hove most beneficial effects itk rotting the peat, «b as to render it 
very productive for the succeeding crops of oats. 

Potatoes, cultivated in the way termed ioMy-bed, have been long 
grown with much success on mosS soils in Ireland and Scotland^ 
both as to quantity and quality of produce. 

TumipSf and ruia-baga^ grow with great luxuriance on moss 
soils, so as to equal the best crops in the neighbouring real tur- 
nip soils. Doubts, however, are entertained concerning the prac- 
ticability of consuming turnips on moss soil, or carrying them 
off, without vast difficulty and injury. 

Carrots are considered to grow better on moss soil than on 
sny other; and an instance is given of a crop in Lancashire weigh- 
mg 84 tons the statute acre, which could have been sold at tiic 
rate of 70^ ; some of the^carrots being three feet long, and eleven 
inches in circumference at the thick end. 

GreenSf cabbages, and caulijimjoers, grow well on moss ; and Mr 
Alton mentions having seen a hnrariant crop of coleseed on im- 
proved moss in Caithness, the property of the President of the 
Board of Agriculture. 

With regard, to the grasses which should be cultivated on im- 
proved moss, Mr Aiton states hose-grass, the kolcus lanatusy an 
producing a valuable return both in hay and pasture. But he 
reconunends the American Timothy grass, o/ phleum pratenscy f 



• Second Treatise, p. 36. cf seq. 

t Very heavy crops of this grass have been pr<nrn by the Rector of the Aca- 
deiDj of Clos^orn, in Dumfries-shire, on pc^. • 



60 Chap. XL Appendix, No« 6, 

as superior to any grass which can be cultivated on such soiltf: 
Indeed, the crops which he mentions as having been grown of 
this grass on cultivated moss, are much superior to any thing 
known in this country on the best soils carrying clover and rye* 
grass. The perennial rye-grass, hlium perenne, yields a valuable 
return ; but the annual rye-grass is highly improper for cultivate 
^ moss, where the passes ought always to remain for three 
years. Fox-tail and cat's-taUy ahpecurus pratetisis^ and pUeum na» 
dosum^ as bearing a strong resemblance to Timothy grass, and 
being native grasses in ScoUand, are recommended by Mr Alton 
as deserving ihe attention of those who are engaged in the cul- 
ture of mosses ; as is likewise the poa triviaUs^ though it requires 
a very rich soil, or irrigation, to produce any considerable quan« 
tity of herbage. The white and red clovers are said to grow ex- 
cellently on cultivated moss, especially when manured with lime 
and some clay, and when well rolled, as their roots are apt to he 
thrown out by the sprbg frosts: and. by Dr Richardaoa and o- 
thers, fiorin grass has been strimgly recommended* Plantain, or 
rib grass {planta^o lanceoiata), and several others of our natiie 
grasses, are all said to grow well on such soils ; and Mr AitfMn even 
reecKUinends couch grass ! irituMm repentf as deserving of be- 
ing propagated on cultiva^ moss* Although without experi- 
ence in the cultivation of moss, the vexatious Consequences of 
that almost intolerable pest of husbandry, would cause any per- 
son to put in his earnest caveat agamst the introduction of thM 
abommable weed on any cultiYated soU« 
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On Manures, or Substances applied for preserving or 
augmenting the fertility of the soil. 

By John Naiismith, £aq. 

The solid parts o( this globe which vte inhabit) are generally 
overiaid with a-surface of mixed matters^ which we denominate 
tlie soil ; by which is meant a substance capable of producing 
vegetables useful to man and his dependent animals. Infinite 
wisdom aod beneficence, which accomplishes the greatest purpo- 
ses by the most simple means, has destined this mean substance 
'to fulfil Uie most important ends; no less thAn to be the original 
source of subsistence to all the animals of every species which 
^de upon it. The new bom earth, when first called into exbt- 
ence, was commanded '^ to bring forth grass, the herb yielding 
ieed, and the fruit-tree yielding fruit. '' It obeyed the sovereign 
mandate ; and thus has still continued ** to supply the Wants of 
all that live. " 

Iq the early and rude stages of society, we find that man, like 
is fellow animals, satisfied his wants with the spontaneous pro- 
ductions of the earth. But as numbers increase, the spontane- 
ous supply becoming less and less adequate to the demand, some 
efort becomes necessary to make adventitious additions : and the 
continued increase of numbers makes new calls on industry and 
ingenuity. Thus those powers which Divine goodness has be- 
stowed on man are awakened, and, by gradual improvement, be- 
come the means, not of subsistence alone, but of every comfort, 
And all the elegant enjo3rments of life. 

The first exertions of industry, to multiply the productions of 
the earth were, no doubt, rude and uncouth. Such hints as ca- 
sual observations had given would be followed, — the soil would 
be partially and feebly stirred, — and such seeds committed to it 
^ were found to yield the most abundant and most nutritive re- 
turn ; and this practice would be repeated till the soil was ex- 
hausted ; after which new lands would be occupied, and treated 
»n the same manner, till all that were accessible were reduced to 
^e same condition ; and at last it would become necessary to 
have recourse to some means of restoring decayed fertility. That 
»uch was the progression of ancient agriculture is confirmed by 
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what has occurred nearer our own times. After the daring ex- 
pedition of the inimortal ColiHtabus had added a new world to the 
old, the enterprising Europeans flocked to the favoured islands 
"which he had discovered, where 

Nature 
Wanton'd as in her prime, and played at will 
Her virgin fancies'. Milt. 

On these dweh a simple race, in the earliest stage of society,— 
supported solely by the spontaneous productions of an exuberant 
soil and climate. The bold invaders, eager to enjoy the delicate 
and high valued vegetable productions, which the long worn soil 
and feeble sun of their native lands refused to yield, exerted all 
that activity to which they were habituated on the cultivation of 
their new possessions, and obtained in profusion the recompense 
of thieir labour. Year after year the Fame industry was exercis- 
ed till the exhausted soil could no longer make the profitable re- 
turns hitherto experienced ; and it was found necessary to resort 
to the means practised in the old world, of making applicationg 
for recruiting it. But illustrations to show that the fertility of the 
soil must be exhausted by repeated culture and croppiilg, are need« 
less : for, though that which is happily constructed, while it re- 
mains vmtouched, will c(^ntinue annually to produce the quantity 
of herbage proportioned to its natural fertility, without failing ; 
afler the hand of industry has for some time been exercised upon 
it, to excite more abundant artificial products, it is at length 
worn out, and demands restoratives ; as universal experience has 
fully evinced. 

It is at this' period, when the natural fertility of the soil has 
been generally diminished by repeated cropping, that a new era 
in the history of Agriculture commences. Heretofore, to turn 
the glebe, — to divide its parts, — to expose new surfaces, — and 
there to deposit seeds, required only corporeal exertion : but 
when decayed fertility is to be restored, it becomes necessary to 
inquire and to study what substances are adapted to the purpose : 
— experience must be consulted, — reasoning must be exercised, 
— the powers of the mind called in aid of those of the body, and 
agriculture then begins to assume the character of a science. 
As this progress advances, — so far as prejudices are overcome,— 
fanciful theories rejected,— the laws of nature diligently studied, 
— and fair reasoning from well established facts admitted, so far 
will this character become more perfect ; and agriculture will 
be still more successful, as the means of supporting fertility is 
better understood. And this being of the first importance to the 
prosperity, nay, even to tl:e existence, of society, it is surely 
the most meritorious employment of philosophy. 

All those substances wliich have been administered to the soil, 
for awakening its latent or restoring its decayed fertility, hare, 
by common acceptation, obtained the name of Manure, the mo- 
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inentOQs subject of this Essay. In discussing the particulars re- 
hting to whichy it may be proper, 

Isty To make some inquiry regarding the soil, its ingredients 
and circumstances, whether favourable or adverse to fer- 
tility, in order to form some judgment of the manures or 
substances which may with propriety be applied for its 
melioration, in all its different conditions ; 

2d, To give a general account of the various substances 
which have been used for the amelioration of the soil in 
Scotland, the effects which they are supposed to produce, 
and the success which has followed, according to the re- 
ports from the dt£Berent districts ; 

8d, To arrange the substances employed as manures under 
the classes to which they seem naturally to belong, maic- 
ing inquiries respecting their di£Ferent properties and ef- 
fects-; and in what manner any of them may be most 
economically managed and applied ; 

"ith, To conclude with a few practical observations. 

Sect. I. 

Of the So3 in general^ and of ijohat composed ; its Junctions^ S^c* 

We often call the Soil, in common language, the Earth, not 
without propriety, it being a mixture of some of those simple 
bodies which philosophers have classed under the term of the 
Earths. Earths and stones are deiined bodies, without smell, 
without taste, tneombustible, insoluble or sparingly soluble in 
water, and of specific gravity never amounting to five times the 
weight of water. The simple earths are always found in niix^ 
tures or combinations with one another, frequently accompanied 
with particles of the metals, chiefly Iron ; so that we may with 
equal propriety call stones, petrifactions of the earths ; or earth, 
a decomposition of stones. The simple earths discovered in the 
•oil are Clay, Sand, Lime, and Magnesia. Lime abounds m 
the soil of some countries, particularly in some parts of Eng- 
land, in the form of chalk, but is very sparingly distributed any 
where in the soil, in Scotland ; and in many places scarce any 
traces of it are discoverable. Hence husbandmen have found 
it advantageous to have it raised from the bowels of the earthy 
and carried from distant places to mix with the soil ; and on 
that account it will more properly come under consideration in 
the two following Sections. Magnesia 'is still less frequently 
found near the surface than lime. It has been branded as hos-^ 
tile to vegetation, perhaps unjustly ; but though it should be an 
useful ingredient, nature does not offer any obvious means oi 
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obtaining !c in sufficient abundance. Clay and sand are th^ 
chief Ingredients of the soil. Clay is the lightest of the earths, 
being only twice the weight of the same bu!t of water. It takes 
in water slowly at Srst, but continues to absorb more till it be- 
comes a soft pliant mass, intensely cohesive. It is said to hold 
double its weight of water, without suiFering any to drop. When 
it is ezposed to a dry air, the water quickly exhales from the 
surface, but is rigorously retained in the internal parts. As it 
hardens, it becomes full of clefts on the surface, still cohering 
in hard mas^c;. Clay, indeed, is not found, in nature, in a 
pure state, being always mixed with a large proportion of sand, 
besides other extraneous substances: and it is sometimes found 
to contain a considerable proportion of fine sand, intimately 
mixed, without its cohesion being sensibly weakened, or its cha- 
racter difiering materially from what is above stated. The 
weight of sand is to that of water as two and two thirds is to one. 
The panicles of sand have no mutual cohesion, only resting on 
'One another, and leaving interstices between them. When wa- 
ter crimes in contact with a mass of dry sand, the former passes 
through the interstices of the latter, mounting upwards, and 
quickly pervading the whole. Sand has been found to hold a- 
bout a fourth part of its weight of water without any dropping. 
It sometimes occurs almost unmixed, and is then very unfertile. 
Clay opposes great resistance to the roots of vegetables, check- 
ing and discouraging their progress. These roots pass directly 
throfigh the interstices of sand ; and meeting with no resistance, 
send forth few ramificatione, and consequently form few mouths 
for collecting vegetable alimenr. 

The diiFerent proportions of these primitive earths, so oppo- 
site in their quahties, so far as they are eonrerned in the forma- 
tion of the soil, constitute the principal difference of the various 
soils which occur. But (here is another kind of earth which 
greatly contributes to the fertility of the soil in which it is con- 
tained. Animal and vegetable bodies are compound substances 
composed of various simples, combined, by the vital power, in 
an order contrary to the laws of physical affinity by which dead 
matt<« is governed. When life ceases, this combination is dis- • 
solved, and the componeal principles return to their original 
itate. The earths form a part, though not a considerable part 
of all animal and vegetable bodies, and when deserted by their 
more volatile companions, are by fortuitous causes, or by ma- 
nipulations, added to the soil. Perhaps, indeed, this residue is 
not altogether pure earth, but mixed with some undissolved 
charcoal, ihis substance being a very considerable component 
part of all animal and vegetable bodies ; and this, its black co- 
lour would indicate. Whatever it is, its character difiers from 
that of the primitive earths. It neither coheres violently, nor 
lies open and porous. It tends to weaken the cohesion of dense 
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soUb, and to fill the interstices of such as are porous. This has 
been, with great propriety^ called vegetable mould : for, though 
a part has passed also through the aoimal process, it had first 
passed through the vegetable. 1^ he soils to which agriculturists 
give the name of Loam% are probably those in which it prevails ) 
though they sometimes speak of hazel loams, in which, it would 
seem, this black-coloured substance did not abound. 

There is a variety of vegetable mould, which has not all the 
good qualities of this here described. It occurs on elevated 
groundJt probably Iqng' neglected, where the Musci, and such 
fke coarse herbage, which thrive in a degree of cold and damp^ 
unpropitious to more valuable plants, prevail. There seems to be 
lomething in the nature of these wild plants which prevents them 
from rotting so completely as others ; and when the undecayed 
fragments are mixed widi the soil, they tend to increase its po- 
rosity, or they fall into a kind of earth of a more porous contex- 
tpret receiving water like a sponge, and shrinking and swelling 
alternately v^ith all the vicissitudes of the weather ; and, hence» 
disqa4lifying it for furnishing a proper hold to the roots of plants. 
But there are also other causes of this deficient construction; of 
which more hereafter. Where the decayed Musci have accu- 
mulated to the thickness of a few inches, this is called a Mossy 
sofl, which is always somewhat of this deficient construction^ 
Larger accumulations are called Moss, which covers many acres 
of £e surface of the country, and has, of late, been the subject 
of much discussion. 

The soil contains also metallic oxids, by which are understood 
metallic bodies, which being combined with that part of atmo^ 
spheric air, sometimes known by the name of vital air, have lost 
their inetallic character. Of Uiese the oxids of iron chiefly are 
discoverable ; and the red and the orange are both so prevalent, 
that there is scarce any soil which does not contain less or more 
of either the one or the other. When these oxids are found un- 
aiixed> the country people call the red keelf and the orange 
ochre I and they are distinguishable in the soil by the colour they 
impart. When the red oxid is prevalent, it seems to have some« 
what of a binding quality, preserving the soil in a pretty com- 
pact state, little disposed to alternate shrinking and swelling ; 
and appears to be favoura]>le to fertility, probably on that very 
account; as all these red-coloured soils, under good husbandry^ 
are fbond productive. The orange oxid has also a binding qua- 
lity; but this is exercised on the subsoil, sand and gravel being 
frequently found there, bound by this oxid in solid masses ;. and 
these are injurious to the roots of plants which approach them. 
Oq the surface, it has an opposite effect, separating the particles 
of the soil, and rendering the whole extremely loose and porous. 
A sterile soil, of a very porous quality, being lately anahzed, 

Vol u. E 
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one ounce, exclusive of stones and vegetable matter, contained 
, coarse-grained sand, partly fragments of white grains. 
quartz, partly dark coloured, ... 320 

Very fine-grained brown sand^ - - - 11 

1-331 

Pure clay, technically called alumine, - - - 42 

Oxid of iron, - - ' - - - - lOT 



480 

The great proportion of this oxid appear; to be the cause of the 
'excessive porosity of this soil, which prevented it from giving a 
due hold to the roots of plants ; since, without it, the other ingre- 
dients would surely have lain compact. It is this probably which 
Lord Dundonalu calls Earth of Iron, and notices as an ingredi- 
ent in the soil. Wherever it is too prevalent,, it is certainly tmfa- 
vourable to fertility : for all soils much coloured widi it are of a 
sterile quality ; and where it greatly abounds, no plant will thrive. 
It is doubtful if its injurious effects proceed from its fine particles 
.being conveyed witli the ascending sap into the bodies of plants, 
or by their accumulation around the fi1>res of the roots block- 
ing up the mouths by which the ascent of vegetable food is ob- 
structed. It is likely, in part at least, owing to the latter cause : 
for when a plant growing in those ochrey soils is taken up, the 
fibrous roots appear all covered with this substance. 

Spots, however, occur of a dull whitish soil, in which few tra- 
ces of these oxids are discoverable, which are of a faulty con- 
struction and sterile quality: from whence it seems probable, 
that though the excess of the orange oxid is hostile to fertility, 
the absence of all the oxids would be equally, or more so: But 
it has been long ago suspected that those bodies, called primitive 
earths, might be oxids of metals ; and it has been proved that 
some of them were so. It was reserved, However, to a celebrated' 
philosopher of the present times, * whose penetrating genius, 
persevering industry, and happy dfscoveries, have rendered his 
name illustrious, more fully to elucidate this point. He, having 
' trxamined some of the earths existing in the soil, has found them 
to be oxids of peculiar metals ; and from tlience concludes that 
all the earths found on the surface may probably 5e of metallic 
Origin. Hence vital air is the agent by which the soil is formed, 
and is a considerable ingredient in it. Other bodies, which ge- 
nerally exist in an aeriform state, appear also to be combined or 
kept condensed in tlie soil ; since several philosophers have ex- 
tracted a large Volume of air of different characters from a small 
bulk of these earths. Much common air likewise, forced intb the 
interstices of cultivated land, and kept condensed there, by the 
pressure of the atmosphere, must lodge in a concentrated state in 
l^e soil. 

• Dr Dav):. 
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From the view here taken of the known component parts of 
the soil, we are naturally led to inquire, in what manner this 
mixture of substances promotes the production of Vegetables: in 
the solution of which problem, we must resort a little to vegeta- 
ble physiology. The seeds of plants do not freely germinate^ 
unless they be covered from the light^ and from the withering 
air ; and a regulated warmth is required during this and th^ suc- 
ceeding process of vegetation. For these purposes, the soil, ad 
above described, is admirably adapted. Its particles, separated 
by culture, form a light and easy covering, excluding the light 
and drought, and admitting the rays of the sun ; which it absorbs, 
fetains, and slowly conducts, diffusing a mild heat- As the 
roots extend, they require a medium through which they can pe- 
nelrate, and at the same time so compact as to embrace them 
closely around, and oppose such gentle resistance as to oblige 
them to ramify more copiously, and form a great number of 
mouths for the reception of nourishment. The different ingre- 
dients above mentioited are well adapted to this purpose. Sand 
tempers clay, separating its particles, and weakening their cohe- 
sion : clay fills the interstices of sand, and preserves it in some, 
degree of compactness. Hence it is, that soils in which sand 
and clay are mixed in proportions considerably different, may be 
sometimes equally fertile. Again, the red oxid of iron bindi 
particles which might otherwise lie too loose ; and the orange 
oxid probably, when not in excess, may frequently tend to keep 
asuoder particles which might lie too dense without it. Vege* 
table mould, when it abounds, contributes still more to that hap«i 
|)y medium, which is the perfection of the soil. The great elas^ 
ticity of. air, much of which we have seen is compressed in the 
loil, continually actuated by alternate vicissitudes of temperature^ 
must produce a kind of oscillatory motion, which inay probably 
^ fiiTourable to vegetation. But growing vegetables, daily in^* 
creasing in size, must obtain matter of which that increase ia 
formed, which it does nut appear they can derive from the soil 
as above described* The earths form only a very inconsiderable 
part of vegetables ; and it is extremely doubtful if any be drawn 
iirom the soil in which they vegetate. The almost imperceptible 
moutlis of the roots, by which plants receive their nourishment^ 
seem to be very ill adapted to admit particles of gross earth ; and 
there are instances on record, of plants growing to a great size^ 
in boxes filled with earth, and that earth suffering only a scarce* 
ly perc^ible diminution ef bulk and weight. There is still less 
•reason to think that vegetables draw the other substances of 
•which they are principally composed from the soil, the composi- 
tion of all vegetables, as modern analysis has fully ascertained, 
being charcoal united with two aeriform fluids, inflammable and 
vital ux» in a triple combination. In the nomenclature now used, 
-this chfecoal is called carbon ; inflammable air, hydrogen ; and 

E2 
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vital air, oxygen ; and aa these terms are DOw well known, thej 
shall be used in what rollows. Now, the carbon which colourB 
vegetable mould, seems to be insoluble or very reiractnryi and we 
have no evidence that vegetables can detach aerJlbrm fluids from 
their connexion with the soil, or decompose and modify them to 
their increase. 

Since tl)e soil alone, however well adapted to contribute its 
part to the production of vegeiablee, does not furnish tliem with 
food, fiom whence is this food derived ? The atmosphere has 
been held to contribute considerably to the nourishment of plants; 
but the atmosphere is not under human controu), and comes 
not within our province. Water is indispensable in vegetation. 
Without its presence, no seed can germinate, and no plant can 
grow. As it is a necessary concomitant of the soil in all its 
junctions — a principal agent both in the formation and decom.- 
pQsition of vegetables — and proves the nourtsher or destroyer of ' 
all land plants, according to the measure and manner of its ap- 
plication, it merits here particular examination. Water is not, 
as it had long been esteemed, a simple element, but a compound 
nf two aeriform bodies, oxygen and iivdro^cni as chemical ana- 
lysis has now fully demonstrated. According to Lavoisier, 85 
parts of oxygen, and 15 parts of hydrogen, make 100 parts pf 
water. To form a proper judgment of its agency in vegetation, 
we must view it in its different aptitudes, or laws, to whicli it is 
subjected. 

1st, Tlie first and most obvious of these, is the general law of 
gravitation, by which it continues iu a mass, all its parts pressing 
towards the centre, and forming a level surface, which it still pre- 
serves, unless disturbed by foreign agents, la this state, it is af- 
fccltd by heat, as otlier bodies are, tlie volume enlarging as the 
temperature is increased i but with this peculiarity, that, the vo- 
lume ia also enlarged by a great degree of cold, bursting the vea* 
•els in which it is con6ned, when it freezes. 

2A, The affinity of aggregation, by ■vhich its particles adhere, 
and follow one another, as it were, by mutual affection. But (he 
influence of this and the former law is slender, and is perpetually 
counteracted by those which follow, which are directly the inverse 
of the foregoing. 

Sd, Evaporation, by which it ascends in minute particles, and 
niingles wiih the atmosphere. Tliis is always greater as the tem- 
perature is higher, but perhaps is never suspeoded, a great eva- 
poration being sometimes observable during a clear frost. 

4th, Expansion, when its particles quit their aggregate slate, 
and are diffused through the empty pores of dry substances, a 
few drops moistening all around to a considerable distance. Ia 
obedience to this law, it sometimes mounts tq a considerable 
height. Wh~n a. wall of porous niateriaU is built on a moist faun> 
daiioi), the marks of tlte damp may be seen from 2 to 3 f<0et above 
the surface. 
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Sth, Capillairy attraction, or the ascension of water in, capil- 
iary tubes, in which its particles quit the mass, and rise to an in- 
denmte height, in propoirtion to the smallness and nice construc- 
tion of the tube. To this, the Rev. Dr Hales erroneously likens 
the mysterious ascension of the acjueous sap in growing vege- 
tables. 

Under the dominion of the two first of these laws, water is 
quite ifiert; and stagi^nt water is well known to be the bane of 
in land plants, and more especially of those cultivated by man. 
It is no less injurious to the soil, whatever be its character. By 
softening c(^esive soils, it makes the particles more intimately co- 
alesce, and become hard as a stone when dry, refusing admission 
to vegetable roots. By filling the interstices of porous soils, and 
its rdume swelling with every change of temperature, every ca- 
vity is enlarged, more staCgnant ixrater admitted, and the defect of 
the soil increased ; and thus the roots are chilled in rainy times* 
and lose their hold on the return of drought. 

The three last laws are somewhat analogous in their influence, 
the affinity of aggregation being broken by them all. Water 
being th^ti released from its inert state, becomes ambulatory, 
Taoghifi^ through the regions of space. It is under this influence 
Uone mat water supports vegetation. In a vapoury state, it pe- 
netrates the integuments of seeds, softens, swells, and calls to 
life tfee torpid germ. It eifiters the minute mouths of the roots* 
fBounts^ and circulates through all the vessels of the plant, lubri* 
eating the parts, and carrying along with it the necessary ali- 
nent lA eolation. When the sun descends, it visits the external 
irarface, sopplii^g the leaves, and fitting them for their peculiar 
functions. Hence we see the great importance of guarding a- 
gainft -stagnant water, and inviting its presence in an ambulato- 
ry states For the former purpose, the water must be prevented 
from approaching the surface, if it comes from below; and quick- 
ly conveyed from the surface, when it comes from above. For 
the latter, the cohesion of the soil must be overcome, and the 
number of interstices increased ; but the parts muse lie compact, 
and the interstices between them of the smallest dimensions, so 
as the ambulatory fluid may freely circulate, and no inert watef 
lodge. 

Water, performing all these important functions, was long be- 
lieved to be the sole food of plants : but a due consideration of 
Che subject will convince us that it is not. We have seen that 
it is composed of two of the ingredients of vegetables, and these 
may be supposed to be drawn from wMer ; but the third and 
most considerable is wanting. Nor is it certain that vegetables 
derive these two from the water which they imbibe. It does not 
appear that the vegetative process has the power of decompos- 
ing aodl^- assimilating water to any sensible extent, since it has 
V^ amply proved by the able e;cperiments of Dr Halesi an4 
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others, tliat growing vegetables are contiDually exhalin^i >nd 
do exliale almost afl the water tliey imbibe. And the cxperi^ 
mentg which have been made of rearing plants on water alone, 
prove that though they vegetate for a time, they do not arrive 
«t the full Etature and perfection which nature has assigned them. 
Water appears therefore to be the agent employed to prepare 
and convey the food, not the food itself. But this food is pro- 
vided by the same simple meanit observable in all the marvellous 
didpeni^atioi^s of Omnipotent Bounty. Organized beings which 
are, duriii<i: their existence, perpetually throwing off some part 
of what belonged to them, finally cease to exist, aud increase 
the exaniniate mass. Putrefaction lays hold of this, and gradu- 
ally converts it into food for a new race of the same beings- 
That this, mixed with the soil, and dissolved in water, la the 
genuine food of plants, is well known to the simplest cultivator of 
the soil, who is seasible that, unless it be lodged in the soil, by 
some means, in sutScient quantity, a plentii'ul crop cannot be 
expected. Affected inci-edulity on this point seems therefore to 
be the grossest absurdity. 

The proper management of this substance — the means of conv* 
mandiiig the greatest (|uai|tity — nf preserving itit usefulness un- 
impaired — of the mode, limes and circumstances of applying it 
will be interesting topics in the following pages. But, beside* 
the direct purpose of committing to the soil n sutlicient stock of 
vegetable aliment, there are others which merit a large share of 
attention. The soil may be deficient in thickness — in its con- 
Ibrmatioii : it ma}' be possessed of vegetable aliment in a refrac- 
tory atate, or of substances which, from being injurinus, may be 
rendered useful or harmless. Applications for correcting these 
defects are of no less importance, and must come under consi- 
deration: and as the adaptation of the soil for the reception of 
this aliment should precede its being applied, it may be proper 
to begin with such substances as have been deemed to suit the 
latter purposes. 

Sect. I!. 

Qf the varioHS Su&ttancea appliedfer the aateUoration of the Sml m 
Scotland, and the iucct'ss which has attended these appiicatiom. 
For the purposes of recruiting, augmenting, or exciting the 
fertility of the soil, the cultivators of Scotland have applied sub- 
stances eithrr derived from the inanimate mineral kingdam, or 
such as have gone through an organized state. 

F0SSI1.E Manures. 

Lime, which is very generally disiributed throughout Na- 

ture, is universally applied. The uscof it isso antient, tliat there 

js pp record or tradition of the first discovery. It has probably 
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i)een handed down to us from the Romans, to whom it wajs 
known. But though it has heen known from remote times as a 
substance adapted to aWaken fertility, the use of it loi\g conti- 
nued to be partial and sparing. It is only since the middle of 
the last century that its beneficial e^Tects have been generally 
recognized and duly appreciated. Lime is found in Scotland 
chiefly in the state of limestone and marble, lying either in 
continuous layers in the bowels of the earth, sometimes too deep 
to be brought up at a moderate expense, or heaped in Immense 
blocks on die mountains. It is scarcely ever found pure, being 
mixed with a greater or less quantity of clay, sand, iron, &c. 
coitietimes to the extent of 30 parts in 100. It is held in a hard 
mass by combination with carbonic acid and water. By the ex- 
periments of the illustrious Dr Black, 100 parts of crude lime, 
exclusive of all extraneous mixtures, consist of 1 1 parts of wa- 
ter of composition, 34* parts of carbonic acid, * and 55 parts of 
lime. It is well known that this substance is reduced to powder 
by calcination in a strong heat. When water is afterwards thrown 
upon it, heat is engendered, and it crumbles int6 dust. In this 
state it is called quick lime, and dissolves in a large proportion 
cf water ; and, with the aid of water, consumes and decomposes 
all animal and vegetable substances. When wetted and exposed 
to the air, it quickly attracts from the atmosphere its natural 
propojtion of carbonic acid, and forms into hard masses. It is 
then called efiete limie, is quite insoluble, and does not seem i6 
a&ct dry substances. 

Husbandmen have applied lime to the soil in both these states. 
Where nature has not furnished it at hand, it has been brought 
from a great distance both by sea and land, even the length of 
30 miles of land carriage, f The quantities applied by different 
individuals^ and in different districts, are various. The least, of 
which there is any account, is 100 Winchester bushels in pow- 
der, and the greatest 500, per acre, and different quantities be- 
tween t^ese. But it is an universal rule that cohesive soils re- 
quire a greater quantity than those which are open and friable. 
U is sometimes spread on pasture grounds, or on clover stubble ; 
bat the most generally approved application is on ground fallow- 
ed, or such as has been ploughed for the reception of the seed, 
to be immediately harrowed^ and mixed with the soil. Some 
recommend covering it in the soil before it have lost its causti- 
city ; others pontend that it should lie exposed on the surface 
to attract £srtilizing principles from the atmosphere ; and others 



* An aeriform body or species of gas, formed by the combination of carbon wit2| 
•tygen. It exists in tbc atmosphere in all regions, and on the highest elevations 
*s weU as the lowest valleys, though it is one-third heavier than common air. 

t Roxburghshire Report 
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regard it as a matter oT indifFet'ence whether it be mixed with the 
toil in a quick or effete state, provided it be not to much wet 
and clotted as not to mix intimately, which is generally admit- 
ted to be of the greatest importance. It is applied at all periods 
of a course of cropping; but is thought by somg to have best 
'effect when applied niost recently after the land has beeo bro- 
'ken up from grass. Lime is sometimeB mixed with m6uld, with 
weeds, with pcat-niosB, &c. ; and after being incorporated with 
these, spread on the ground ; and in this way lias been found ta 
Save greater effect in promoting fertility than when used alone. 

Tlie efiects attributed to the application of lime are different 
Id different districts. It is said by some to be the founilatiou of 
all improvement : * — it strengthens and enlarges the Sttm ; — it 
Inakes the grain more firm, more plump, and niore productive of 
.iweal J t 't* effects on new grounds which have lain wild are re- 
borted to be astonishing, exciting a course of luxnriont crops on 
fields il>hich without it would scarce have produced any. On ste- 
rile pest moss, its effects have been equally striking. ^ Obdu- 
rate clay soils, by repeated applications of it, have been made 
tnore pliant and friable, and hence suffered less from vicissitudei 
of rain and drought, and yielded more certain rettims, and Itare 
been more susceptible of improvement from after culture and 
iDanure. § Lime has been found favourable to the growth of 
ppas, plentiful returns of grain having been produced on land 
which yielded only straw before liming. It has been found to 
have the same effect in promoting the growth of other of the 
Diadelphia tribe, sucli as red and white clover, hop, trefoil, &c. 
which never succeed on some soils till they have been well t]med.|| 
Rye-grass also, and all the native esculent grasses arc more pro- 
ductive, and are eaten with more avidity on limed land. Wiea 
lime hfls been plentifully E[iread on old pastures, and allowed to 
lie on the surface for two or mure years, very large crops of grain 
have been produced ; and the land, u^ien moderately cropped, 
and returned to grass, left in a state of permanent fertility five 
or six times intrinsically superior to its former condition. On 
tucli grounds the crop, though luxuriant, has been observed to 
be later in arriving at maturity than on similar ground not timed. 
But repeated applications of lime have seldom been found 
"le first. 



neficiai as the first. Hence it has been recommended ti 
the dose on a second application ; not to lime a second time at a 
shorter period than 1 6 or 1 8 years after the first ; and to dung re- 
peatedly in that iiiten'nl, After all, the most prevalent testimony 
IS, that the second liming has less fertilizing effect than the first, 
*nd the third sometimes scarcely discernible ; though it is. certain 
|hat husbandmen have applied lime less sparingly as the roaila 
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Iiave been better made, the horses become more powerful, and 
their tackle in better order. The reports with respect to liming 
are, however, contradictory. While some. have discovered that 
repeated limings are ineffectual, liming is carried on in some dis* 
tncts with more ardour * than ever ; and the farmers of the Carse 
of Gowry, in particular, continue to repeat the application of 
lime with scarce any suspicion of its having lost its influence. 
"While some teach that lime has its chief efl^ct by operating on 
organized matter lodged in the soil» others report that it has had 
very little effect on land which had been long under a course of 
dunging and cropping. And among the many reports of the be- 
nefit of liming, some affirm that they have applied lime without 
any visible e&ct, and some that their crops have been burnt or 
lojured by it. But, in the midst of these contrarieties, it may be 
safely concluded, from the concurrent testimony of the different 
reporta, that to derive the greatest benefit ^om the application 
of lime, the land should be completely freed from the excess of 
water — that the lime should be intimately mixed with the other 
substances of which the soil is composed^- that its effect is always 
greatest on neglected ground, when first taken under culture — 
S)at without the application of it, such ground has not been 
brought to the same degreie of fertility by other means — that the 
ground thus fertilized, by too long a succession of tillage crops. 
18 greatly exhausted, becoming unproductive as well of grass as 
oF corn, and cannot, without the utmost difficulty be restored to 
Its Tormer state — that lime has greater effect on cohesive than on 
loose and friable soils, and consequently a greater dose, or more 
fluent repetitions, may, with the prospect of success, be ap- 
plied to the former than the latter — that on loose soils repetitions 
of liming are of doubtful effect, and should he used only at dia^ 
jtant periods, and after the land has lain for some time in pasture 
—that lime, mixed with other substances, to separate the parts 
of the earthy and rot the organized, may be successfully applied 
on land, where «]one it would have no effect : and one half of 
the lime used alone is sufficient for the mixture. Such are the 
phenomena which have been observed to attend the application 
of lime to the soil. Several of the gentlemen who have returned 
reports to the Board of Agriculture, have exhibited very ingeni- 
ous theories to account for these. But as the postulata which 
they assume are different, their conclusions are also opposite; 
ana need not be stated here. 

Marl, though principally deemed valuable on account of the 
calcareous matter it contains, is described to have operations a;; 
fi manure somewhat different from those of lime, and requires t/> 
\^ separately considered. Three sorts have been found in Scot- 

* 'E^s\ Lothian Report 
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land, and used as manure ; viz. shell marl, stone or rpck-marl^ 
and clay mar). 

Shell marl has been found and used as manure to the soil ih 
different districts. It was at first profusely applied, and crops of 
too great luxuriance were raised. At present from 30 to 40 cart 
loads are laid on an acre, about 16 cubic feet each load; and 
double that quantity is laid on strong cohesive soils. It is some- 
times laid on fallow or stubble : but to spread it on grass, in sum* 
mer, and allow it to lie on the surface for one or more years, it 
deemed preferable. 

Stone marl has been found, in some instances, not to contain 
more than 15 per cent, of calcareous matter; in others it is richer. 
It has been laid on land at the rate of from 400 to 6Q0 cart loads 
per acre. This heavy labour has made many farmers prefer lime^ 
even when carried from a considerable distance. 

Clay marl differs nothing from the last, except that, being soft, 
its parts separate with more facility, and, being sooner bleaded 
with the soil, takes quicker effect. Both these are allowed to lie 
some time spread on the surface. 

Marble earth, found in the Isle of Skye, being a pure carbon- 
ate of lime, need not be farther noticed. 

Sea* shells, beds of which have been found in many places a* 
long the shores of Scotland, are applied with success on the 
neighbouring grounds. They have been sometimes carried coast« 
wise to distant places. As they are nearly pure carbonate of 
lime, their effect is admitted to be similar. Corals and corallines* 
which are also found on the coast, are considered as the same. 
Nor is the shelly sand, or sea sand, which has been successfully 
applied to ground on the coast, any thing different, except in the 
mixture of silicious earth, which makes it fittest for cohesivf 
soils. 

The last enumerated substances, as calcareous, must operate 
as lime does. Shell marl contains a large proportion of calcare^ 
ous earth with some dissolved animal matter. When spread ox) 
the surface, it promotes the growth of esculent herbage — it oc- 
casions large tillage crops ; and when the land is gently cropped* 
and returned to grass, the turf is closer, the grass more plenti- 
ful and sweeter Uian before. Its operation is not so quick, but 
more durable than that of lime. In some instances, however, it ^ 
has been found immediate. It greatly promotes the growth of 
clover. But on cold damp soils which have been strongly marl- 
ed, the crop has been found later, and the grain lighter than 
on limed land. * By severe cropping, marled land has been 
]iiuch exhausted. In Siormont and Strathmore, in Perthshire^ 
30(ne fields have been almost laid waste by repeated marling anc| 
over- cropping : the surface, having been rendered too loose X9i 

• Ilozburghshirc lleport. 
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hold the roots of grass, is blown aboat by the windsy like the 
dast of a dry road, f 

Stone marl and clay marl contain a greater proportion of ex- 
traneous matter. Their operation is slower) but very lasting* 
Land) 40 years after marling, has been found to bear a closer 
and better cover of grass than that which had been more recent- 
ly limed. Repetitions of this marl has had no good e£Fect ; nor 
has it succeeded well on land which had been limed before. But 
the application of lime has had sensible effects on land which 
hs^i been marled. '^ 

A new manure has been used by Mr Mitchell of Ayr, an ac- 
count of which is given in Mr Alton's able report of that coun- 
ty. Sea water is evaporated by boiling, till there be. no more 
water left than can keep the salt in solution. With this, 32 Win- 
chester bushels of lime shells are slacked as manure for an acre» 
and moistened to the consistence of soaper's waste. This is ei*. 
tfaer spread singly, or made into a compost with 40 cart loads of 
peat moss ; which last is reckoned preferable. It has been put 
in comparison with soaper's waste and dung, at the rate of 72 
cart loads per acre ; and the former rather exceeded the latter. 
It has since stood the test of comparison with other dressings. 
Both the com crops and succeeding hay crops were good. It 
has been f^nd peculiarly favourable to the growth of wheat and 
beans. 

Gypsum has been little tried as a manure in Scotland, and ac- 
cording to the accounts given of the few trials which have been 
made, it has had little or no effect. The astonishing increase of 
fertility, in Germany and North America, which this substance 
is said to have produced, are certainly unaccountable. Yet 
they are strongly supported by the experiments of Mr Smith of 
Timstall in Kent, communicated to the Board of Agriculture. 
He states that from S to 6 bushels of this saline compound of 
lime, sparingly soluble in water, spread over an acre of different 
species of herbage, had' much more than doubled the produce, 
and left the soil in condition to yield a superior crop the follow- 
ing year. Unaccountable as this may be, there are other ope- 
rations of nature for which man is equally unable to account^ 
The well authenticated accounts of its edicacy should surely 
therefore induce farther experiments. Should any of these prove 
succes^ul, and the proper mode of application become better 
known, the great abundance of it which Mr Aiton reports is -to. 
be had on the coast of Ayrshire near Balantrae, might be car<T 
ried coastwise, and a great extent of country furnished with it, 
fl a moderate rate. 

Soaper's Waste is used as a manure in the neighbourhood of 
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placed where isoap is manufactured. It is $aid to require at 
much bulk as of dung to produce a good effect, and then it is a 
good and lasting manure, producing good crops of com and 
grass. It is most effectual when spread on grass grounds. ' But 
its weight and bulk make lime preferred when the distance it 
considerable. 

The following ^bstances^ though not calcareous^ are used as 
manure, and originate from the mineral kingdom. 

Refuse of salt, procured froih salt manufactories, is sa9d to 
answer as a manure. But no account is given of the circom- 
stances relating to its application. 

Ashes of coals, wood, and peats, consumed for domestic use, 
are carried out everywhere, and applied as manure. They ate 
brought also from towns, and from manufactories where much 
fuel ts consumed, and are found to have an immediate effect iii 
exciting fertility. But ashes, made in families^ are more ft^ 
quently laid in heaps, mixed with other offals ; and chamber lie^ 
soap suds, and dirty water, thrown upon it. They are then found 
to be a powerful manure ; peat moss is sometimes burnt fcnr the 
purpose of making ashes to be spread on grass ground, aiid dooa 
produces a superior verdure. The most approved way is to buni 
it in kilns or sihothered heaps. The moss which is become ro^ 
ten and brittle, l^earing coarse herbage, is most easily burnt^ 
and yields the most ashes. Ashes are found to be rather a qtrick 
than a lasting manure. 

Burnt clay or earth is found to occasion an increased fertility 
wherever it is applied. But paring and burning, the means by 
which it is most plentifully obtained, is now almost abandoned 
in Scotland, except in some few places where there is a consider- 
able bulk of soft mossy matter on the surface. In those districts 
where paring and burning was practised, it is reported that very 
luxuriant crops were first obtained ; but in the end, it was found 
that the soil was left almost in a ruinous state, and could scarce* 
ly be restored to its original fertility. Hence the practice has 
been much reprobated ; and agriculturists have not yet resorted 
to any otlier means of obtaining burnt earth to any ektentf 
though it is acknowledged to be a valuable mixture in the soil. 

Soot, chiefly from coal fires, is coUe^ed in towns, and carried to 
farms in the country, fometimes to a confiderable diflance. It is 
ufed as a top-drefling in the fpring for young wheat or artificial 
grafs, and fown from the hand. It has thus been found t6 forward 
vegetation. That which is recently made is preferable to what has 
been long kept, 

Clay and fand are fometimes applied as alteratives, each to correft 
the faults of a foil which podefles the oppofite quality in excefs. 
It is a laborious operation, but is found to have happy effefls. 
When the parts of clayey foils are fepardted by mechaDic bbour, ia 
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a dry fieafon, fand is eafUy mixed with them ; but clay does not mix 
with fandy foils with fuch facility. This fucceeds bed when the 
cky is fpread on the furface^ and lies till frofl and rain have fepa- 
xated its particles. It then gradually mixes, in the courfe of plough- 

Irrigation, the fertilizing of land by the means of water, muft be 
confidered as a fpecies of manuring obtained from the mineral king- 
doni» iince it is admitted that irrigation fertilisKes chiefly by the mat- 
ter which the water brings along with it f^om the furface, or from 
the bowek of the earth. In fome diflridis, the floating of arable 
land, while in grafs, to enrich it for a courfe of corn crops, was 
much pra^ifed. Dams were made to divert the courfe of ihearas» 
aquedu6U built to condud): the water over hollows, and trenches cut 
to take it through heights ; and thus a conflderable extent of fur- 
face was frequently overflowed. The large crops which were thus 
obtained awakened the avidity of farmers, who continued alternately 
to float and crop till the foil was fo much exhaufled that it could 
neither carry corn nor grafs. The pra6kice is therefore difcontinued. 
Careful hufbandmen beftow fome pains to lead the water from the 
higher grounds, or from brooks which have a higher fource, over 
the flat marfliy meadows* which are kept in perpetual grafs. Thefe 
were thought valuable pofleffions, when the culture of artificial graf^ 
was lefs common ; but many of them have been drained of late and 
pkmghed for com crops. Some individuals, induced by the fuccef* 
fbl irrigation of meadows in fome Englifli counties, have begun to 
&Uow the example. Though perhaps the fame pecfedlion in that 
irt is not yet attained, nor the increafe of grafs fo conflderable, yet 
frident impirovement has been made on meadows in different parts 
of the country, which will probably induce others, whofe fltuations 
•re adapted to the purpofe, to follow the example. 

Decayed Organized Bodies. 

Farm dung, it is admitted on all hands, of all the fub (lances ap- 
plied to the foil, is that on which the prefervatiou and advancement 
of the general fertility of the country principally depends. Mofl 
of the gentlemen who have fent reports to the Board, reprobate, in 
(bong terms, the negligence and inattention of farmers in the collec- 
tion and management of this important fubflance, and with great 
jaftice ; for though the fault is not univerfai, it is but too general. 
It Is aftonifhing to fee a man, fhrewd and fagacious, toil himfelf or 
ferrantaand horfes through ilorm and mire, labouring land for a crop 
which he knows he has already exhaufled ; or going twenty miles 
to a market in hope of getting a fhilling more fur a horfe or cow 
than he could get at home ; yet walking about his doors to his an- 
cles in muck, and feeing it gliding off in folutiou and filling every 
gutter, or wafhed away in torrents by every fhower, without takiug 
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his fhovel in his hand, or bending his back to co1Ie£): and prelerre 
it. Should we call this difregard to his intere(l» or jfhould we call 
it lazinefs ? His keen avidity, and his ardent activity in other cafe* 
^ill rife in evidence again (l us. To what then are we .to attri« 
bute this (hocking negle£i ? Tell him, that by every little clot 
which is diflipated, he lofes a handful of corn, he will aflent, and 
will add, that he has not time to attend minutely to that article.. 
But there are few things on which a fanner's time could be more 
profitably employed : and the moil afliduous fpend much time to 
lefs purpofe. The general idea of the defpicablenefa of the fubjeft 
has probably prevented method and attention from being appUed ta 
it. The obvious intereft which every farmer has in making tlie 
moft of his dung, it may be hoped, will foon overcome this bad ha* 
bit ; and thus the general fertility of the country will be fenfibljT 
increafed. 

In the beft cultivated di(lri6ls9 the farm*yard, where cattle are 
foddered, is cleaned once in three or four weeks ; and its contentt 
mixed with the dung and urine from ftables and cow-houies, which 
are daily cleaned ; to which are added the cail thatch of thatched 
houfes and all other putrefcible offals, the fcrapings of pafiagcs^ 
afhes and wafte water from the dwelling-houfe. This heap fome« 
times lies untouched till it be applied to the land, fometimes is turn* 
ed in the place where it lies, fometimes carried out, and laid in a 
heap in a corner of the field where it is meant to be applied, turned 
repeatedly and watered when too dry, till it be completely rotten* 
Tbofe who dread the effe6ts of the condenfation of dung by the 
trampling of cattle in the ftraw-yard, remove it frequently to a 
place where no cattle have accefs, turn the heap and water it as be- 
fore, till completely rotten. * Thofe cultivators never ufe recent 
dung : for turnips, efpecially, it mud have undergone the laft ftage 
of putrefaction, and become crumbling : for wheat, it mud be near- 
ly in the fame ftate ; and when it is not in this (late of preparation, 
it is allowed to lie and rot over year. Yet thefe people who turn 
their dung heaps frequently, think expofure to the fun and air high- 
ly injurious to dung. Some however ufe the dung before it be en« 
tirely rotten, while it is clammy and adhefive, and the organization 
of the ftraw litter is not deilroyed. f The dung which is carried 
to the field is fometimes mixed and covered with mould, with a view 
perhaps both to facilitate the rotting, and to add to the bulk. O* 
thers again make an excavation for the reception of the dungy either 
in a denfe foil through which no Juice can percolate, or artificially 
fecured againft that wade, and furrounded with a wall to retain 
moidure. J Here a thick layer of peat mofs or other putrefcible 
matter is recommended to be laid in the bottom, over which the 
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duDg is regularly laid. In fome diftn6l8, the laft or putrid ftage of 
- fermeDtation is barely allowed to commence : the dung is always 
kept moid and moderately compa6^, and laid on the land before it 
be much rotted. Some even give long dung the preference of that 
which 18 (hort and rotten, efpecially for wheat and potatoes, provided 
it has been kept moid and immediately ploughed into the foil. Dung 
made by high fed cattle is much preferable to that of thofe which 
are lean and fparingly fed. 

Town dung is brought from towns and populous villages to which 
Kttle land is attached. It confifts of the excrements and litter of 
domeftic animals, afhes and every kind of garbage, fweepings of 
houfes and ftreets, foaked generally in putrid liquids. This is great- 
ly in demand. Farmers fend hay, potatoes, turnips, &c* to towns, 
and bring back dung. It is fold at various prices in different dif- 
tri^ls, from 2s. 6d. to 6s. per ton. It has been obferved that far- 
tners who have accefs to town dun^f, are lefs attentive to making it 
at home* From great towns.it is lometimes carried eight miles and 
upwards, and ))ecomes a coftly manure* 

DuDg of birds. — There is no particular report about it. But 
it 18 known to be a very powerful manure where it is to be had. 

Woollen rags are used as manure. Formerly poor old people 
Went round and collected them in magazines, from whence far* 
mers were accommodated. As 70 or 80 stones, hay weight, 
were reckoned sufficient dressing for an acre, they were some- 
times carried to a considerable distance, cut in small pieces, 
strewed over the field from the hand, and ploughed in. Whether 
it 18 that the expectations of those who used rags have been often 
disappointed, or that new channels of employment have carried 
oflTtne collectors, this kind of manuring has fallen much into dis- 
use, and rags are now more frequently thrown promiscuously 
into the dunghill, and carried with other matters to the field. 
They are still however partially used, and reported to have st 
good effect, especially on the potatoe crop. Animal hair, which 
i» nearly of the same nature with wool, sells too high to be used 
as manure. 

Sea weed, or sea -ware, is used as manure all around the coasts 
Of this genus of plants, there are four species found on the coasts 
of Scotland, which are apph'ed to that purpose. Fucus vesicu- 
losus, F. nodosus, F. serratus, and F. digitatus. Towards the 
heads of the narrow bays, and the upper parts of the embou- 
chures of rivers, the F. serratus is the most common, and is said 
to have the weakest effect. It is recommended to spread these 
weeds fresh from the shore, and immediately plough them in ; as 
their chief value consists in a very soluble gluten, with which 
they are replete when they come fresh from the sea. If that is 
iwt convenient, they should be formed in heaps, and well cover- 
ed with mould. When peat moss isi at hand, it is a proper sub^ 
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jcct for this mixiDg ; as the weeds quickly excite -a fermentation 
in it. The weeds are sometimes laid in the dung-stead, and inuner 
diately covered with a thick layer of straw-yard dung. But it i$' 
also reported, that they have a good effect when spread on graaaV 
ground, and allowed to lie on the surface, the herbage of the fiel4 
receiving and absorbing the gluten of the weed. It has a better 
e£Fect on friable than on cohesive soils, and should be pIoughe4 
in with an ebb furrow, to keep it near the surface. The e&c( 
does not last more than two years. Pond and river weeds seldom 
occur in abundance ; where they do, they are sometimes mixed 
with other substances, and used as manure. 

Folding or teathing, is a mode of manuring, by which the ex- 
crements of domestic animals are applied at once to the soil. Iif 
the early stages of rural improvement, this was the only mod^ 
by which manure was conveyed to the out-fields. But as imr 
provement advanced, the husbandman became more solicitouf 
to have the manure at command, to be applied at his own dis* 
cretion : cattle were more confined to houses and sheds, and no^ 
suffered to lie without doors, except those which fed on endpsed 
pasture. But folding is still practised in some districts. Wal)9 
of sods are made to surround a fold, or range of folds, contaiA* 
ing as much ground as it is deemed the stock to be confined in 
it might manure. Moveable flakes, formed of slender spars of 
wood, are now frequently used instead of sod walls, and are 
easily shifted from spot to spot, as each gets enough ojf manure^ 
Where small flocks of sheep are kept, which have not far to 
travel for their pasture, they are sometimes confined in the same 
manner. The usual time of folding is 16 weeks, when the stock 
rest in the fold during the night, and two hours in the middle of 
the day, about the summer solstice, and a month thereafter. Du^ 
ring the time of folding, 10 cattle, or 30 sheep, are allowed ta. 
manure an acre ; and land, thus manured, is found to yield two 
or three plentiful crops. It has been objected to this practice^ 
that the cattle are injured by being too long confined in the 
morning, and the folding being too long continued for the sake 
of the dunging. Some have also sufiered loss, in the ensuing 
com crop, from the great number of slugs, bred from the egga 
which the dung lying on the surface in summer, had induced 
the parents to deposit, especially on clayey soils. Others thinlt 
it a very economical practice in certain situations. Sheep are fed 
on turnips in winter, enclosed in similar flakes, or in nets of whip- 
cord suspended on stakes. This has proved very beneficial on dry 
porous soils, which are enriched with the excrements of the sheep^ 
and consolidated by the trampling of their feet ; but is not so 
suitable on soils in any degree cohesive or retentive of water. 
The soil, by winter poaching, is disqualified for the ensuing crop^ 
and the animals have a comfortless lodging. 
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■ Decayed organized bodies, and the eiuvii which they Hbtb 
lllrown off, amassed, form thi; complex substance which we deno- 
ninate Dung; which, after being subjected to less or more putre- 
'.s administered to the » ' ' 
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30 to 35 have been sometimes given. On fallow lands, 
prepared for wheat, a fourth or a fifth part more is frequently 
allowed than for turnips. Clover ley is also sometimes dunged 
for wheat, with a greater or less quantity, as the state of the 
land is deemed to require ; and sometimes land intended for a 
btan or pea crop, is dnnged with a view to a succeeding wheat 
or other crop. Land prepared for potatoes, is almost always 
dunged ; and in some districts to a great extent, not only for 
the sake of the potatoe crop, but for those which are to follow. 
Formerly, barley or bear was the crop to which the greatest pare 
of the dutig was administered ; but of late, the land being pre- 
Yiausly put in good condition, it is commonly sown without 
dung. It continues to be a practice in some districts to lay 
dung on pasture ground as a preparation for tillage ctopti 
This ii done cither before winter, or early in ipring, hefora 
pioughing. This is thought by many not an economical prac- 
tice. But those with whom it has succeeded, find it sometimes 
convenient, and it is not discontinued. There is liule dung 
(pread on the surface to recruit the grass, and keep the land in 
meadow, in Scotland ; hay from artificial grass being much 
more in request than tltat from natural meadows. 

There is no difference of opinion respecting the efficacy of 
dung lo proraute fertility, or of the mode of operation. It is 
tntiversally admitted, that tlie principles of organized bodies, ' 
having toffered decomposition, a^ain become the parts of new 
organized beings. This bountiful dispensation of Infinite Wis- 
dom is visible to the most heedless. \Ve cannot miss observing 
itat, M the substances of which dung is composed, putrefy, some 
^t it continually dissolving in water ; and that this solution, 
wherever it comes, promotes a vigorous vegetation ; and we 'na- 
turally conclude, that when tlii^ substance is mixed into the soil, 
it mu«t be dissolving in every shower which falls, and be carried 
up into the organs of growing plants; and this we plainly see 
eitniinues till all tliat is soluble is consumed; and then a new re- 
Huit U required. Hence ihc concurring testimony from all (jn u- 
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ters is, that dimg is the most ratirable of all innnures ; — that tlie 
productions of every farm chiefiy depend on the quantity which 
can be coIlecCed, ihe care with which it is manageJ, and the 
jadgrpent with which it is applied ; — that lime or other substances 
may fail of efikacy on repciitions, or evince none on some soils ; 
but dung increases fertiliry on all soils, and on all occasions. 
Whatever difFerenoe of opinion exists about the preparation, it 
is generally admitted that it should be regularly spread, iuid 

. its pans fully disnnitetl and sep:irated ; * — that moderate dnng- 
ings, frequently repeated, are greatly preferable lo large itos- 
ts, apflied at more distant periods. Thus it appears, that or- 
ga.nized bodies, pntreBed, are the only direct food which hit- 

. man industry enn administer to growing vegetables ; and there- 
fiire the careful collection, and judicious husbanding of them, is 
ith impottant branch of the art of Agriculture. 

Town dung differs from that made on farms, only in contain- 
tDg a large proportion of the epoils of animals and of ashes or 
earthy substances. Its operation has bijen found quicker and 

' more powerfol, but not so lasting, l-'armers who have used both 
on conterminous lands, observe, that tliere is always a more lux- 
tiriant vegetation, the first year, where the former was laid, but lit- 
lie or no difference in the succeeding eropr. I'nr this reason, it is 
iiot uncommon to lay the farm dtjng on l.md for wheat which is 
*own in autumn, and town dung for spring crops. Hence it is 
evident, a difference exists between animal and vegetable snbstan- 

■ Ces in their opefation as manures; thefcrmer, beirg most soluble, 
' teems to furoish the most immediate subsistence to growing plants. 

But the prevailing practice in making manure, is to mix boili 
itnimaland vegetable substances together. It is judged itnproper 
to keep (hem separate, and besides would be attended with incon- 
Tcnience, We have tiierefore no decided opinion of thrir com- 
parative character and value. Hence nothing can be said of 
spoiled fleih, dih, and oil, animal substances j or of malt dust, 
rape and lintseed cilce, vegetable ones, not included in the above 
enumeration. Like other putrescible bodies, they may no doubt 

■ be used to promote vegetation, tvhen they can be had on such 
terms as to be prutitably applied to that purpose. But seldom 

* It has oF late Ivtonie a prcVDilin,; opinion, Diol ilung iliriuld be >Ie^»-bu- 
n'ed ill tlie suit s.1 Tint, and ihat il will be rus«d liiglier by after plougbiiVi — 
llul, b; deep cuvcriiig, llie duiig is dtfciidcd from ihv iiijiitiiiui cSR^ft of eib*. 
lulion, aAcl llii: ruols of planls soon ftiul (li«r Kny to it. Bat there are penile 
□r occutate olueiVBlian, who, from long etperiencp, hiTc found, i)iat if dtmg 
il only co^e^ed, tlie rearer Uie lurfiiec it lies, its effects in proatMingeatiOlY 
110 Ihe greotcr. Anil they iiS5crl that thii ouglit to be to^ fur itien it lioen^r 
ihe roots of young [ilnnra, at the time when tlicy need tlie most chcrisbinf; nou- 
i-isliment. lliKie people also declare, Ihat Ihey ncier iav/ dung, after it litil 
lain mixed iritb the toil for a seaHin, ni>e to the tiirisce. Gn the enntiwt, 
they obwrre, tliat ai it diuolrei in llie eattli, flic sclitliuii iUjeL-nd> ai low ne 
the wi! lui5bcB0 stirred l»rt>ir plcuph. 
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aj of ihem are so abundant as to make a conspicuous fij^urei 
and there is no report relating to the applicntion of them as ma* • 

Horns and hoofs of animals, however, are a substance of % 
peculiar conforniation. This has been used as manure, and es- 
Kemed a valuable one. ShavinKs of horn from places where 
fhat article is manufactured at home, and (juantities imported 
tmm Ireland, are spread on the land at the rate of about 60 stones 
per acre. They are strewed en the ground bj hard either or» 
grass or fallow, and have been found to occasion a considerable 
increase of fertility. The effect is most evident where the soil is 
not pf the poorest quality, and has been distinguishable for seve- 
ral years. It has been remarked that where this substance is ap- 
plied, no moles burrow. 

The bones and skirs of animals, differ also in their conforma- 
tion from most other animal substances. The former is recom* 
■tended by the celebrated Mr Kirwan as an appropriate manure ' 
tot wheat, but scarcely used in Scotland. It is believed that af- 
ter the oil and mucilage they contain are exhausted, they can be 
of little use, as the combination of the principles of which the/ 
Be chiefly formed, resists decomposition for a very lone' period. 
The latter is also a compound not soon dccumposed. Pieces of 
useless skins, and parings of tanned leather, are sometimes laid on 
land, with what effect ^ere is no report : but as they may be seen 
remaining in the ground a long time after, it is probably neitlier 
great nor sudden. 

Scarce any of the substances above enumerated and described 
are homogeneous bodies ; and the substance denominated Dong 
it the most complicated of all. Yet husbandmen have been in 
the constant practice of mixing several of them with one another, 
before applying them to the soil. These mixtures are called Com' 
post, and consist of various ingredients. 

The first kind of composts of which there are any accounts, 
teat soil covered with a close sward of herbage, found by the 
tides of roads, brooks, or waste corners, which had laia long ne- 
elected, (often called virgin earth), mixed with lime and fresh 
ferm dung- A base of the earth was first formed, over which a 
coat of dung was laid ; a layer of earth succeeded; then lim* 
dther in shells or powder, which wlis again covered with earth ; 
and 80 OQ alternately, a layer of earth always intervening be- 
tween each of the other substartcei, till the heap was raised to 
the height of + or 5 feet, the tfp being covered with earth. Thii 
was Tifteiwards cut in pieces with spades, turned and mixed, anA . 
perhaps turned again and again, till it Was thought fit to be cai^- 4 
tied out and spread on the ground. Either Lime or dung wa| ' 
lomctiines used wttliout the other. Tlie swarded borders of peat 
motsea are lometimcs used in place of uieijld. A mote compeo* 



Ciu*. XII. A-PTTvvtx, Part 4. No. I. 

4k>us mode of making compost has been also practised. Old head" 
lands, where much mould had been H<;cainulated, were ploughed, 
and lime in shells ivas laid over the stirred earth, and the loosen- 
ed mould was shovelled in from the sides till the lime was cover- 
ed, and a kind of long heap formed. This was ftlterwards turn- 
ed with the plough, and prepared lo he f-pread on the field. Some- 
times lime and mould are Hrdt mixed and inuufporated, and dung 
afterwards added, and mixed with the whole. Marl is sometimes 
substituted far lime in compoats, mixed with mould or peat moss. 
Sea-weed is made in composts, where it ferments quickly and fa- 
cilitates the putrefaction of other puirescible bodies. AH kinds 
o£ weeds, the grass anu nmd seoured out of ponds and ditches, 
are frequent ingredients in composts. There are descriptions of 
the compost made in different districts. But as the substance of 
them is comprehetided in the above, more minute detail will be 
needless. They generally agree in judiciously recommending that 
the mould of the compost sliould ilifTer in consistency as much as 
possible from that of the soil to which it is to ho applied. The 
Right Hon. the Earl of Dundonald, who has devoted his pene- 
trating genius to the benefit of the pablic on various occasions, 
recomtiiends a compost of lime and peat moss, which has been 
nsed with success. One part of lime slacked to a mild powder in 
mixed with five parts of peat moss and turned till both be inco- 
porated. This succeeds best when the moss has been turned out 
some time, and exposed to (he action of the weather before mix- 
ing : but the moss must not be dry when mixed. The learned 
and profound Lord Meadonbank, by his example and instructions, 
has favoured the public with a very important purpose of peat 
moss compounded. But rules for the preparation being already 
in the possession of the public, the practice of preparing and ap- 
})lying become pretty extensive, and tlie good effects experienced, 
it is nnneucssary to dwell on the subject. 

More than double the bulk of earthy composts to ihmt whiclk 
is usual of iHain dung, is thought requisite for manuring a field. 
.They arc apj^lied with much greater propriety to grass grounds 
and all kinds of surface dressiii;^ than dung ; and have also been 
applied with advantage on falluw, eupccialiy on all kinds of thia 

Uroad-leaved platits, raised on the ground and ploughed into it, 
may here be slated as n kind of compost, of which the soil and 
the crop are tlie ingredients. This has not been mueh practTsed 
in Scotland, and there is no particular report concerning it. The 
most common opinion is, that it would be more economical to con- 
sume the crop with live Stock, and carry tlieir dung tn the field. 

Sea-ooze or sea-sleech is a spontaneous compost, of an excel- 
.lent nuitlity. It is an accmnuluiion of dissolved auim.tl and ve- 
](i;lal>le spoils onvrrspped in pafJgles of clay which have bee» 
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bed in any Innd-iocked creek. With tliese the powder of trituraU 
ed shells and grains of line sand are blended. This gives a dur* 

»ble improvement wherever it is a|)iilied. ' | 

Tlie preparaiiuii of earthy composts is fauiid to be a very o- J 

perose employment ; but the b^'nefita attributed to the applic** J 

tion of ihem to the soil are very important. They cominunicBtB I 

a durable anieliorslion to thin and sterile boMb — correct the fault! I 

of those which are of defective construction— and occasion 4 I 

closer and sweeter turf, and more frequent reproduction, when 1 

tbe land, is laid to grass. When lime only is mixed with moul£ I 

Iiilf of the lime which would be used alone is tiufficicnl; and th» 1 

compost promotes an increased fertility where the full quantin 1 

by itself would have no cITect. The compost of peat-moss it 1 

itill more henefieia!, as it augments the quantity of manure four- I 

fold or more of equnl quality. Moss, heing a vegetable substance, '1 
tSter undergoing fermmitatian, becomes capable of being dissolv*'1 

id slowly, and going to the food of growing plants. In the mean I 

time it mends the consistence of dense soils by separating their I 

urticles, and aids dry porous soib in retaining moisture, till it J 

M dissolved. ] 

The economy of Scotch husbandry, by which a regular alterna- 1 

tion of white and green crops, of com or other tillage cropi, and I 

pass or pasture ones, is observed, acquires to the soil a stock of I 

ipoDtanenus manure in addition to what is administered by hu- I 

inin industry. It is evident to every observing vye, that all I 

owing plants attract a part of their subsistence from the at- J 

osphere, by means of their leaves; and hence those which have I 

I tte broadest space of leaves must derive the greatest proportion I 

"■of their accretion from that source. When broad-leaved pianta J 

■^re cultivated, as the growth proceeds, new leaves are still form- 1 

ing ! and the earlier, giving way to the later, fall down and rot | 

'oa the surface. Thus some share of manure is acquired, even 1 

while industry is exerted to draw the greatest pos.sible product I 

" n the soil. But when land is again \eti at rest in grass, not I 

'fcily the benefit of folding is partially derived from the excre* ] 

^iientt of the animals which Iced upon it, but the lower leaves of 1 

Craia which, ihotigh narrow are numerous, still drawing part of I 

Weir aliment from the atmosphere, escaping the mouths of pas- J 

nring animals, fall down and enrich the surface with their spoils. J 

^_ (Pben other plants cease to vegetate, the Musci, to which na> 1 

"ture has denied a roeiel to penetrate the soil, and draw their sua- J 

tcnance thence, rai^e their heads, and batten on the atmo^phcrio I 

' banquet, which nu competitor appears to dispute. These acqu(. I 

■itions of a few years, the returning plough mixes n ith the soil ; n 

n augmentation of fertility is obtained ; which i^ altogether 
loit where land is kept in perpetual grass. 
Jhese are the variout^ means employed by the agriculturists of 
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Scotland to preserve or increase the fertility of the country, id 
which great advancement has been made, in the course of the 
last thirty years, and tho annual product of the country consi- 
derably increased. 

Sect. III. 
0/" the Classes to which Ihe varioru Siiftslances e^nphyr-d at Manurex 
•properly belong, their Prnperiies and Effects. 
Though all those who have treated of aciicul.tural eubjecls 
have attempted to arrange manures under diS'ercnt classes, it is 
a matter in which some diRiculty seems always to have been 
found. Some have classed them according to the manner they 
are supposed to operate i others according to the origin from 
whence they nre derived. According to the first mode, it has 
been very common to arrange all substances regarded as manures 
under two classes, viz. nourishing and stimidaliug. This arrange- 
ment seems to be very imperfect ; for though we may forjn n 
pretty distinct notion of any substance which nature has adapted 
to the purpose of increasing the size of another, by being gradu- 
nlly .idded to it, and if the latter be pos&essed of animal or ve- 
getable life, we may with propriety say it is nourished by the 
furmer ; yet not being instructed ivhetber it is the soil which is 
tftimtdated, or the plants which grow upon it, and unable to diftr 
cover how this Iiidden operation can be conducted, we must find 
stimulation a mystery beyond the grasp of ordinary understand- 
ings. To arrange manures under the classes of natural find ar- 
tificial, is not less vague and unsatisfactory, not coming under 
either of the above general modes of classi^cation. The ingeni- 
ous Dr Dickson, in his work on Scotch Husbandry,* classes 
manures as follows. 

lit. Such as communicate to the soil the vegetable pabulum 

which they contain. 
2d, Such as enable it to attract vegetable food fiom the at> 

mosphere. 
3d, Such OS give a more unlimited range to the roots of plant* 

in quest of food. 
4th, Such as prepare the food lodged in the soil for entering 

the roots of plants. 
This is a more specific claseiScation of manures, respeclirig 
the manner they are supposed to operate. But since the fanci- 
ful doctrine of salts and oils being attracted from the atmosphere 
Jus been exploded, it is doubtful if the atmosphere contains any 
matter which substances used as raanuves attract and commuai- 
n support of vegetation. The second class may therefore 
be omitted ; and, reversing the order, the classiH cation, according 
(0 this view-, might be as follows. 




OKAP.XJUf. . A?P£Nmx, Piirt 4. No. U S7 

1st, Sabstance/s which correct the defects of the soil, and adapC 
it for its varioks functions in the production of vegetables. 

2dk Such as facilitate the decomposition of vegetable food 
lodged in the soil* 

3d, Such as directly furnish fodd to growing plants, f 

But the author above mentioned justly observes, that substaa- 
ces used as manures may be adapted to more than one of the a«- 
boTC purposes, and, of course, cannot, with strict propriety, be 
arranged under any df die above classes. To avoid this dilem.'- 
nuL, we ure obliged to resort to the other mode of classification, 
9Qd arrange all manures according to the origin from whence 
tfaey are derived. And having placed all the substances, known 
to have any effect as manures under the particular classes to 
vhich they naturally seem to belong, by examining each in their 
order, inquiring into their respective properties, and the different 
eiiects they ought to produce so far as science or experience has 
instructed^ the husbandman may be enabled to judge how to ap« 
ply any of then^ in all circumstances, with the greatest proprie- 
ty, and with the surest prospect of success. The classification 
4^11 thus be the following. 

Ist, Fossil manures ; that is, subst^inces taken from the eartia, 
or having the character of Earths, as defined in Sect. I. 

$d, Animal ; the exuvise and remains of animal bodies. 

^9 Vegetable ; all vegetable substances, after vegetable life 
has ceased. 

4th, Composite 4 by which is meant the mixtures qf the three 
former, which husbandmen commonly use as manures. 

Under the three first will be specified, all substances which 
liave been used as manures, either separately or mixed, making 
■some inquiries concerning the^ualities of each; but as these sub- 
stances, particularly those of the second and third class, are sel- 
dom applied in a separate state, these mixtures, in their different 
proportions, and the manner in which they arc XQa^iaged, must 
•be considered at seme length under the last class. 

EossiL Manuiies. 

Fossil manures are of tbree kinds ; 1st, Calcareous ; 2d, Non- 
^alcareous ; Sd, Mixed* 

1st. Calcareous. — The calcareous manureft are limestone and 
marble, burnt ajid reduced to powder ; marble earth, sea-shells^ 
tShell marl, soaper^s waste, and Mitchell's manure, till better 

t The heads nnHer whieh Dr Hope of Edinburgh distributes manures in his 
l^ietures on Chemistry, are, 1. Tliose which furxiish nourishment to plants ;' 2. 
31ioie which act by stimulating the vegetable fibre ; 3, Those which operate by 
•tuingiog the remains of organized bodies into a state fit for nourisliing plants ; 
4. Thoiic which ameliorate the texture of the soil; and, 5. Those which correct 
My noxious impregnation in the soil, inimical to vegetation. It is obvious that 
Mme substances may act in more ways than one; they arc then arranged updcr 
t^.head which embraces their jpriocij^ mode of opcratioo. 
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known, must be cooBidered only as calcareous. The good effect! 
of ^psum {the sulphate of lime) are not yet experienced in 
Scoilnnd. All ihese containing calcareous matter combined, or 
that soon must be co.nbiiicd, with carbonic acid, as stated in the 
last section, may be taken in the group, and considered in one 
view as calcareous : for thouph there be frequently a mixture of 
extraneous matter, some notice of these nli^t^TeR may be taken 
afterwardii ; and we proceed to examine some of the properties 
cf calcareous earth, as it operates on the soil. 

Calcareous earth, or lime, as ve shall henceforth call it, has, of 
]ate tiniejf, been applied to the ^oil, in all quarters, to a great 
extent, fui* the purpoi^e of promoting fertility, and frequently 
witti uncommon success. It is of vast importance therefore to 
know something of those properties which have had such won- 
derfid effects, and what has been the cau^e of failure where its 
cperaiion Iins been less successful. But unfortunately our stock 
-of knowledge on this subject is very meagre, notwith .standing the 
long and extensive use which hits been made of It. The few fol- 
lowing are such of its traits as have been notici!<l. which are all 
we have to enable us to judge of its effects in th*. ktiil. 

Lime is extremely prone to combination, and never reniainj> long 
in a simple state. Its affinity with carbonic acid is peculiarly 
strong, taking this acid from its combination with other subt&n- _ 
ces. In combination with some acids, it is soluble in water, but is 
oflener an ineoluble compound. 

■ In its simple or caustic state, it is said to dissolve in 680 times 
its weight of water: but when this solution is exposed to the air. 
<he lime forma a pellicle on the top, attracts carbonic acid, and 
precipitates to the bottom, leaving the water sweet. In a shal- 
low vessel, tliis will take place in lesstlian 24- hours: when tjuick'- 
litnc is mixed up with water, and spread very thin on a plain 
surface, in the open air, it regains carbonic acid as quickly, and 
.becomes effele lime. 

Lime takes in water, at all times, with great avidity, a great 
part of which it emits as freely. It holds, without dropping, a- 
bont half its own weight. 

The diy powder of quick lime affects neither animal nor ve- 
j;;ctable substances. The h^inds of it person, who has wronghl 
jn it all day, arc not in the kast injured ; and a rose immersed 
n it is more ficsh, at the end of 24 hours, than if it had remain- 
n the open air. But when the lime has gotten water, the ikin 
1 which it csnies in contact is sodden, and the fiiwer is blan- 
I and disfignied. After tlie lime has become effete, it pre 
^nces no snch effect, though it has been said to promote putre> 
ifaclion. A handful of ficf^li straw was laid in one shallow ves- 
.«el, with tSete lime and er, aiound, and over it; a handful was 
put in anntlier vessel, and suriouudcd in the -same way with gar< 
^"jn mould- Both were duly waicicd and kept always mom 
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fflfT a. month; at tlie end of which the straw in the garden mould 

was more putrefied than the other. But quick liine, with the 

aid of watery suddenly destroys all vegetable substances. Upon 

^ surface it putrefies the growing herbage^ but does not appear 

to reach the roots, as a msh verdure soon after arises. But 

when the roots of a growing plant are immersed in lime water, 

its leaves soon droop, and it does not recover, though the lime 

lOOn falls to the bottom, and leaves the water sweet. 

When lime, used as cement or plaster, is exposed to stagnant 
air, or to the alternate influence of rain and frost, its cohesive 
power is destroyed, its particles separate, and it crumbles into 
dost In this state it has been found to have an uncommonly 
good e£Fect in promoting fertility, when applied, especially, to 
cohesive soils. Powder 6f lime spread, and allowed to lie and 
carbonate on the surface, seems to be acted upon in the same 
manner. At first it becomes hard and stoney under the foot, 
and ader some time feds more mellow and friable. It is not 
hown whether or not the carbonic acid, by which the parts 
of the lime were bound together, be liberated by this change ; 
hot it is certain these parts never again cohere, but seem rather 
to repel one another. 

The solution of quicklime in water combines witli oil, and 
forms a kind of soap. Even tlie carbonate of lime has an im- 
perfect operation on oil somewhat similar, the two substances 
gradually forming together into a viscid coagulum. 

Lime, whether quick or carbonated, has a strong affinity with 
the acids, by combining with which their antiseptic influence is 
withdrawn from substances which they kept in preservation, and 
these substances are allowed freely to putrefy. 

Lime itself is not possessed of the necessary qualifications of 
the soil. Seeds planted in a fiower*pot filled with pounded car- 
bonate of lime, regularly watered, will vegetate feebly, but make 
little progress, and die without c6ming to perfection. In a flower- 
pot partly filled with garden mould, and carbonate of lime an 
inch and a half thick over it, plants put down their radicles 
straight through the lime, without ramifying or stretching side- 
ways, till tliey arrived at the other mbuld. Even in a mixture, 
where lime was only one fiflh, the plants were poor and sickly, 
and made no progress. " 

Lime and its compounds are always found in the ashes of burnt 
land vegetables : of course, it must be an ingredient in their com- 
position ; but it is a very inconsiderable ingredient, perhaps not 
the hundredth part of the whole plant. 

These are a few traits in the character of lime. It is much to 
be regretted that the subject has not been more fully investigat- 
ed. Perhaps what is here advanced may excite farther inquiry, 
and clearer discoveries may be made. Judging from these faint 
fights, the parposes for which lime is applicable to the soil in 
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I, H'hich must become a part of ihe soil ; its combinotion with 
!rs is soluble, and moy be carriLil, with the ascending gap, 
XDtn the bodies or plants, and cD:vEtitute the lime which is found 
4n the a^-hes of burnt vegetables: or it may be carried up in the 
■aponaceous matter above meniioned. 

Two questions, with regard to lime as a manure, have been much 
Imitated amnn^ agricultaristt: ; ] st. What is a suflicicni quantity 
to a given e'Xti:nt of land ? 2d, Whether that quantity should be 
given at once, or by repetitions at different periods ? 

As to the first, Lord Kames assigns 30 or *0 bolls (wheat 
measure) of Bhclts as a. proper quantity for a porous gravelly 
Boil, from ^0 to 60 bolls ibr a middling soil, and from 70 to 80 
bolis for a strong soil, ail per acre, and iliinks even 100 bolls 
would not be an over dose for the last. * Mr Wright found 9 
chaldrons, on new land, highly beneficial. But when he dou- 
bled the quantity, and laid it on land which had been limed be* 
fore, the crop failed for three successive years, and the land 
continued in a worse case for some years after, f He eonciudca, 
therefore, that to "make the application of lime beneficial, it 
should be limited within moderate bounds. The testimonies of 
experienced husbandmen, to the same purpose, are pretty ge- 
neral. On the contrary, the late Dr Anderson is decidedly of 
opinion that there need be no bounds to the applying of lime to 
the soil, but the consideration of the expense : % and to confirm 
this, gives an instance of lime being laid on land 4 inches thick, 
which bad no othrr effect than that of the crop being too luxu- 
riant for a number of years after. But this ingenious gentleman 
must here have been nnder some miEtalce : for the luxuriant crop 
inu^t have grown almost in lime alone; and every body Itnowi 
that nn plant will thrive in the carbonate of lime : and it is here 
asserted, on the evidence of experiments carefully repeated, 
that corn will not grow on a soil tHe Kfth or the sixth part of 
rhichislime: besides, it has been frequently experienced, that 
the crop has adrancod more slowly, and been later in arriving 
lit nraturity, after n very abundant liming;; and it may be pre- 
mimed that a greater quantity would have had still worse effects. 
Lord MeHdunbanlt also contends for a In'ge quantity of llme^. 
He mentions foils containing one ninth of calcareous earth being 
nevcrthelfss benefited by the application of more lime. Hii 
I.ordahip docs not admit that any soil has been overlimcd when 
lite lime has been carbonated belbre it was applied to the soil ; 
and ho attributes all the injuries of overliming, of which there 
have been complaints from different quarters, to the application 
of liuic in a caustic »tate. But there are reports ol Boils becom- 
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ing too loose and porous for holding the roots of plants, or water 
to support them, bj overlimin^, which does not appear to have 
been occasioned by the causticity of the lime. Fields in Stor- 
mont and Strathmore have lost all cohesion, and bear no gras^^ 
by the excessive use of shell marl, which is always in a car- 
bonate state. * Carbonate of lime, after remaining in a damp 
lituatioD, like decayed plaster, crumbles into du^t, and not only 
refiises to cohere, but lies very loose and open. Wliat the na- 
ture of this chemical change is, does not appear to have been ex- 
•mined ; but the fact is certain. It is this trait in the character 
of lime which causes the faulty porosky in the soil. As it is ve- 
ry generally admitted that lime yields scarce any direct food to 
|dant8» but only adapts the soil and its contents for tlieir nourish- 
ment,— -as moderate quantities have been found to answer thia 
purpose, — and very large quantities or too frequent repetitions, in 
lome instances, to defeat it, it is surely most prudent to keep 
within modeirate bounds, till longer experience have established 
a more certain standard for soils of diiferent qualities. 

With regard to the second question, some insist that land 
thould have a large dose of lime at once ; that smaller quantities 
riven at difPerent times pioJuce no effect, and are altogether 
mrown away. Others argue, that the main use of lime being as 
an ingredient to improve the construction of the soil, it can on- 
ly serve that purpose by being intimately mixed with the other 
ingredients, and that thU mixing can be best effectuated by re- 
{leated applications. The argument on both sides rests upon 
the supposition of lime being an unconsumable substance ; and 
the diversities of soil are not taken into consideration. But 
though lime carbonated be insoluble in water, it forms, as has 
been said, with some acids, soluble salts, and may also com- 
bine with the carbon and hydrogen of putrefying bodies. Such 
of these soluble compounds as are not carried up into the or* 

§ans o.f growing plants, must be washed away in rains ; and thus 
ie proportion of calcareous matter be continually diminishing. 
Besides, the insoluble sdlts of lime, though they remain in the 
soil, may not be so useful ingredients as the carbonate, since^ 
all salts have qualities difFereiit from tliose of the substances of 
which they are compounded. The calcareous matter must there»- 
fore be always diminishing, by the abstraction both of soluble- 
and insoluble salts : but experience has not yet established any 
rule to judge at what rate this consumption proceeds, or when 
it :nay be requisite to restore what ha:> been wasted.^ As to the 
diversities of soil* the mixtui-e of lime tends to separate the par^ 
tides of strong clays for a time ; but these particles hive such Bt 
tendency to coalesce as oftea as they are soaked with water, thac 
tipeated applications of liri c en separate them anew, may oftea 
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e necessary. But if an open soil have as much calcnreoas mat. 
ter mixed in its poves as ro enable it better to letain water, 
additional lime, as ii mouldered into the condition of decay- 
ed plaster, would excite an improper porosity, and thus dinii- 
nish the fertility of the soil. The quality cf the soil must ihete- 
fore regulate the quantity of lime, as well as the repeated addU 
lions necessary ; for strongly cohesive soils, a greater quantity or 
more frequent repetitions, to check the constant tendency of ihe 
particles to coalesce, may not orly be safe, but advantageous; 
%vhereas large or frequent repeated apphcations would ruin open 
porous soils. 

The application of lime 1 
has so much occupied the industry and a 
part of the nation, tliat it has been thougl 
largely into the foregoing inquiry, as well t 
expect no more from the use of it than it i 
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as to excite more accurate investigation on this important sub- 
ject, whicii is still but imperfectly known. This prolis dUser- 
tation may now he concluded wiih the following corollaries. 

1st> BL'torc the application of limei the lands should be suf- 
ficiently drained and freed from water, which counteracts its o. 
peralion in altering the construction of the soil ; 

2d. Lirre should be spread while it is still in a powdery state, 
being then best adapted to mii intimately with the other ingre- 
dients of the soil J 

3d. There are soils, the ingredients of which are so modified, 
and the whole so happily blended, as to pntsess naturally all the 
aptitude to fertility, which the application of lime can commu- 
nicate (o soils less fortunately constituted. On such, the appli- 
cation of lime is probably unnecessary espense { 

4th. If a soil be so destitute of vegetable aliment as not to 
produce a close cover of herbage over its surface. It will be in 
vain to apply lime, unless accompanied, or preceded, by a large 
quantity of putreicible matters. 

2d. Non-Calcfircous. — Exclusive of all the art) and applica- 
tions of human industry, it is well known iliat there are soils 
which naturally possess a greater aptitude to fertility than o- 
thers. Sometimes these difierent shades of fertility are disco- 
verable by inspection, and sometimes they are more incompre- 
hensible. Natural fertility, however, appears, in snme degree, 
to consist in earths which have lain and been modified In a dif- 
ferent manner, being mixed and blended together. Thus, if a 
thin layer of earth {even less'feriile than that on which it is 
laid) be spread on the surface of a field, and the two well mixed 
Dgedier, that ground will evince a greater degree of fertility 
ihan before. The same may be observed after any overturning 
of the surface, provided the upper soil have not been buried. 
Hence, loo, the natural fertility of water-formed soils, where 
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the torrent has torn pieces of earth from various places, and 
blended them together. Nature, it would seem, having set be« 
fore us examples of soils fitly blended for ferdlity* and laid the 
materials, for amending those which are not, every where to 
hand, has frequently left the finishing to human industry. It is 
in the performance of this task, that the substances of which we 
are now to treat come to be ranked among manures. They are 
the following, viz. Virgin earth, sand, clay, burnt earth, matter 
left on the soil by irrigation, refuse of salt, ashes of wood, peat 
and coal, soot ; all of which shall be noticed in their order. 

Firgin earth, by which is meant a favourable mixture of the 
substances of which the soil is composed, lying in some neglect- 
ed comer, and showing its aptitude to fertility by the close turf 
of iweet herbage which covers it. This ameliorates defective 
toils, either by itself or in composts. By itself it imparts some 
share of its own happy construction, as well as the vegetable 
(bod it has been storing up, while it remained at rest, to the soil 
on which it is laid. In composts it also absorbs and retains the 
putrid moisture oozing from putrefying substances, and serves 
as its vehicle to the soU. 

Sand and clay^ when applied on a soil of an opposite quality, 
most evidently correct its defects : and both have been applied 
for this purpose with considerable success. The quantity must 
be proportioned to the greatness of the defect, or otherwise it 
will be of little avail. 

Burnt earth, that is, any of the mixtures of the earths found 
near the surface, torrefied in a red heat. This operation makes 
a change in the modification, which produces remarkable effects. 
When cohesive eaiih has undergone this, and is afterwards re- 
duced to powder, all its tendency to coherence is lost, and its 
particles lie compact, without uniting. It seems to have the 
perfect consistence of a fertile soil : for corn springs quickly, and 
tillers abundantly on it : and if a little dung juice, from time to 
time be given, it will grow luxuriantly to maturity. It has al- 
so a strong tendency to promote fertility when applied on other 
soils. When brick-dust is sprinkled on grass> a deep verdure 
soon after appears. When a quantity is mixed into any spot of 
a com field, a superior crop is observed for a number of years. 
Even a very slight torrefaction of the soil has a great effect. 
Mr Curtis of Lin had a succession of valuable crops by burning 
the stubble on a field, f It is surprising that the beneficial ef- 
fects of torrefaction, which can scarcely have escaped the obser- 
^on of any husbandman, has not brought it more in use. 
Probably burnt clay might, in many cases, serve instead of 
hurat lime ; and surely ti}e one could be more cheaply procured 
dum the other. If torrefied clay, upon more extensive experi- 

f Communications to the Board, p. 130—13.^ 



mce, were foand to have an equal effect wilh lime, it wouW 
never prnduce the miscliief which ha« been experienced from o- 
verlirning opea soils. As its panicles always lie compact, it 
vould correct and not inflame the fault of such soils. Clay 
earth should be submitted to torrcfaction before it be dry, tha.t the 
watefi ^uellmg with the heat, TtHLj separate its parts, and pre- 
vent it from uniting in hard masses. There are some occwions on 
which a considerable store of this useful manure mlghtbe advan- 
tageously obtained. There are stiU, in different parts of Scot- 
land, fidds which, having lain long neglected, have a thick co- 
Tering of mosses, heath, and other wild herbage accumulated on 
their surface. Whatever objections there are to exposing to the 
action of fire, the surface of cultivated landi bearing a. sward of 
esculent herbage, which yields to putrefAction, and quickly be- 
comes nourishment for a new race of plants, there can be none 
to the consuming of the refractory herbage of such fields, which 
resists putrefaction and does not yield support to a cultivated 
crop. A luff of no sparing thickness might be spared off such 
tields, as the stiff growth oit it would keep it at some distance 
from the dam p grcund, and facilitate tlic drying ; and, when dry, 
the bulk and in dam m ability of the lieTba)>e would roast a large 
poition of the earth, provided the sods were laid gradually round 
the fires, kept always in near contact witli one another, and new 
ones added m the heat increased, never allowing the flame to 
break much ilirough. By tl\e e j'tfct of tliis smotliercd buming, 
a proper consistence would be given to the soil, the refractory 
herbage would be reduced to a sdit cinder, which dissolves io 
■water, and greatly piomotfs vegetation ; and thus barren fields, 
which lie waste frc-m d.e jast apprehension, tliat the txpcute of 
culture and manure, iicceN>:iry ior the improvenient of them, 
would exceed the profit, might produce a plentiful crop at a mo- 
derate expense. Gras. seeds might be sown along with the first 
corn crop, which would be of some value for a few years, till 
the occupier could provide manure to augment its feilility. 

Mutter le/i a,i tin: s.:il hj zV/^fll(un— The earths thus left, be- 
ing brought together by ihj same means, must partake of the 
tjuality of water formed soils. But, besides these eartlis, water, 
from the bo^vels uf llie eurth, is freciuenlly charged with much 
carbonic acid, which it quits when exposed to the air, and leaves 
among ihe herbage ; and V aur from the surface brings along 
with it the spoils of vtgetabler, &c. which It must drop as it 
trickles along the meadow. 

BeJ'uat of salt contains earth, of which nothing more need he 
said. \Vith lespect to its salts, these and others shall be consi- 
dered at the close of this branch. 

Aihes ami goot, as pos^.t;sa.■^g torlh, maybe properly enough 
ran'ked in this ordtr; but ss wood and peat certainly arc, sod 
coal generally believed to be, vegctabie substancus, the ardclea 
»it'o\ e r-arced ssairg from them, n-ay he 6a d lo be dtrivcd Trora 
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the vegelable kingdom. But, waving inquiry into their origin, 
they are here regarded as earths, and as such they are of a pe- 
ctiUar structure. Having passed through the vegetable system 
and the action of fire, they have undergone a double modilicii- 
tioD, and differ greally from the common earths of the soil ; and 
miiced with these, arc excellent ingredients in it. They a 
BO good absorbents, well adapted to convey to the field the soio^fl 
tion of hydro- carbonic substances, and likewise promote the dsiiiH 
composition of such as are not dissolved. Soot contains a great m 
proportion of carbon, which bums rapidly, leaving ashes Qothiue'l 
different tVom those of the substances from which it Iiad issued* ] 
Part of this carbon has retained hydrogen, and is soluble ii 
ter, to which it gives the colour of dung juice, and has the sama 
effect in promoting vegetation. Part is insoluble, and can 
ly be considered of any other avail in agriculture, than a 
gredient in the soil for which it is particularly valuable, its black ' 
colour absorbing the rays of the si 

The ashes of wood contain vegetable alkali ; soot, volatile al* J 
kali: the ashes of peat and coal, and refuse of salt, neutral salts j 
of different denominations. Speculative agriculturists still dwell [ 
SO fondly on the delicious nourishment which they suppose salts t 
to administer to growing vegetables, that it seems to be propei' i 
to stop a little to investigate this matter, that sober husbandmea ' 
mny not be misled by Idle theories. Oils, alkslis, and acids, 
'Jiaving been obtained from vegetables, it was supposed that th^ 
derived these substances directly from the soil in which they 
grew, it not being then known that these were conipounds format 
by the vital power in the organs of plants, and not to be found 
in the soil. If they were really found ready formed there, they 
would destroy, not promote, vegetation : for both alkalis and ' 
acids, and the salts formed by their union, when applied to tha 
roots of plants, occasion immediate decay. Ttiis is proved 1^ ' 
the experiments of Sennebier, Parmentier, and others ; and any i 
one may easily satisfy himself on that head. He will then fmdf ■ 
that though some of them are less, and some of them more dele- 
terious, a very small quantitj' of any of them dissolved in wateiV 
and poured round the root of a plant, wilt put an end to veget»> i 
ble life. Common salt, which is indeed one of the mildest poi* 
•ou, has been recommended by many as a manure ; but there it 
DO certain testimony of its having proved effectual. The expe* 
liments of Mr Fenna, communicated to the Board of AgricuU '■ 
lure, prove the reverse ; and no certain C9nclusicin in its tavouv 
cun be drawn from those of the Rev, Mr Cift-twright. * But th» 
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8 fi»r sails, when they are obliged to admit that regeta- 
bles derive no direct f'i>od from salts, eootend, that these aubstan- 
ciis either whet the ap[>etite, or fit the food for tlie vegetable pa- 
late. It would he improper to swell thia work by entering into 
discut'sioni! upon such dark and doubtful lopica. Tlie husbond- 
man'ii duty is to gire hiji soil the proper consistence, and store it 
with known Vegetable aliment. When that is done, the coadi* 
nient. if condtiuent be necessary, will not be wanting. 

yd. Mixed. — The last order of fossil manures is, substances in 
which calcareous is mixed with other eartlis. These are, stone 
or rock marl, clay marl, shell sand. To these may be added 
schistose substances, containing some calcareous matter, but 
scarce enough to deserve the name of marl. 

Stone and day marl probably differ only from each other on 
account of the situation in which they have been respectively 
lodged. The former, laid on a dry bed, and compressed under 
a dry cnvering, is indurated like a stone : the latter, lodged in a 
wet hollow, and covered with spungy matter, has continued soft. 
These mixtures seem to be happily modiiied. After being some- 
time exposed to the weather, they crumble into triable matter, 
and do not form again into cohesive masses. Neither do these 
kinds of marl, like shdl mar), oecasion a taulty porosity in the 
soil, where they have been copiously applied. Fields are to be 
seen on which they have been laid, at the rate of 400 cart loadi 
and upwards, perhaps 40 years ago, which, whtnever they are 
laid in grass, bear a close cover of the sweetest herbage. It 
would seem that the other earths are so modified as lo coimler- 
act the repulsive quality of ihe calcareous, and presenre that me* 
djum of consistence so favourable to permanent fertility. 

Sh^l) sand, being a mixture of calcareous and silicious earths, 
is evidently an appropriate manure for correcting the defect of 
too cohetiive soil>' j and by It, such soils, when they lie near the 
coasts, where ihis s'.ibstunce is found, may be greatly amcliO' 
rated. 

The schistose substances mentioned, are chiefly found in the ■ 
districts where the coal strata lie. They are laid in thin lamine i 
over one another, and frequently covered with a bed of free* ' 
stone. They are hard, and quite sterile in their native state: ' 
but in deep sections of the country, where the face is exposed (' 
to the vicistitudHS of the weather, they gradually moulder down, ' 
luid lie soft and mellow at the bottom, showing no tendency ta '' 
coherence. Where any considerable mass of this matter is form- ' 
ed, plants of different kinds are found growing in it with greafc J[ 
luxuriance. When they arc spread on grass ground, and lie till ' 
they crumble with the weatlier, a deep verdure ensues. It would * 
appear therefore, that they possess the true consistence of a fer- * 
tile soil ; and where they could be raised on easy terms, a thick ' 
coat of them laid on any tliin poor land, in the immediate □eigh< ' 
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Bourbood, and allowed to lie and moulder in the air, vouldmiikc < 
» great improvement on such ground. 

II. Ahimal Manures. 
All organized bodies, as hai been already observed, are l;oni- 
jwands formed by the vital power. When that power ceases tcf 
act, the combination begins to dissolve, and the constituent prin- 
dpl^g go to the formation of new organized bodies. By this 
continual circle of formation^ existence, and decay, what has 
been animal matter nourishes vegetables, and these arise for the 
Eupfwrt of animals : and by this mysterious round, the bounty of 
111 ruling Providence is perpetually distributed. Animal sub- 
lUcices employed as manures, being of different qualities, re- 
(|jire to be separately considered. They are the flesh, the in- 
Irsils, (he skin, wool and hair, horns and hoofs, blood, urine, 
banes, dung. 

The flesh of animals is compounded of the same ingredients 
«ilh vegetables, and contains besides, a considerable quantity of 
aiQte, the largest principle of atmospheric air. Such of it as is 
Dot consumed by living animals, is subject to a very rapid pu- 
trefaction, and soon becomes fit to nourish growing plants, -i^ 
t^hich it excites a most luxuriant growth. The intrails, as ma- 
nure, diSer nothing from the flesh. The sudden putrefaction of 
(!\ix substances, and their u'<fitness for such minute division as 
Id mix intimately with the soil, make them let^s suitable for using 
«! manure alone. On that account, as weil as for their di^gost- 
mg nppearance and oiFensive fetor, they are commonly smother- 
ed up and mixed with other matters, and are exceedingly well 
adapted to promote fermentation In more refractory substances. 
The skin, and its covering of hair and wool, the horns and hoofs, 
stlsr the animal juices are evaporated, are not subject to pulre- 
factioa. like the more succulent parts. Formed of the same in- 
gredients, they might be expected to produce the same effect ' 
in fostering vegetation ; But whether it is, that, being always ex- 
pnied to the external air, they are hardened by combining with 
inygen, or by what other cause, they do not of themselves sub- 
mit to the putrid fermentation, but slowly yield to the wasting 
Mvrcr of time. Skins have been recommended as a manure;' 
But there is no experience, to be depended on, respecting their 
talue for that purpose. Wool and hair, particularly in the ar- 
tltle of woollen rags, have been frequently used as manure ; but 
though extolled for a time, they are now almost neglected, 
Tbii, perhaps, has proceeded from the imperfect decomposition 
Jf the manure disappointing tlie expectations of those who used 
it But though wool and hair resist corruption, they dissolve 
lompleiely in alkaline lee, and are then a rich tnanure. Horns 
■nd honfs ate likewise durable compounds : but though they re- 
■it putrefaction ia a mass, when flnelv shared, they dissolve in 
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the soil, and occasion a vigorous vegetation. Blood and ttriae 

are highly concocted animal fluids, in which salts are generated) 
and they are subject to a very rapid putrefaction. When ponr- 
ed fresh and unmixed on the ground, they kill growing plants ; 
but :f diluted with a large proportion of water, and agitated in 
it, they encourage vegetation ; or, when they ferment anew, pu- 
trefaction ensues: their salts are decomposed: and as they not 
only contain vegetable nourishment in solution, hut are powerful 
solvents of it in other bodies with which they are mixed, they are 
very valuable as manure. 

Although it seemed requisite thus rapidly to recognize the 
various properties of different animal substances, considered as 
manure, there is but a small part of them applied directly to 
that purpose, being in request for various others, for which xhej 
are of higher value. But there are two other substances not 
described, differing somewhat from all the resti and greatly from 
each other. Bones are a compound of a most unperlshable kind ; 
burnt bones being frequently found, the organization of which 
is still preserved entire since the time that the Romans possessed 
this island. They are now known to be a compound of phos- 
ploric acid and Irme (phosphate of lime}. IMr Kirwan recom- 
mends bone dust as an appropriate manure for wheat, m which 
some phospliorus is found ; • and Mr Chatierton had a succes- 
sion of rich crops by applying it to a held. § But it does not 
appear that a combination so unperishable should yield that in- 
gredient to a crop of wheat growing over it, or that this sub- 
stance, after the oil and mucilage contaified in it is exhausted, 
can serve any other purpose than as an ingredient in the soQ. 
Mr ChatterCon was probably, therefore, more obliged to the con- 
tents of the bones, than to the bones themselves. Dung is part- 
ly of the substance of the animal which voids it, and partly some 
of its food undigested and little altered: of course the dung of 
graminivorous animals, which is one of the most considerable 
articles of manure, is partly animal, partly vegetable matter> 
and must be more fully considered when we come to Composite 
Manure. 

III. Vegetable ManPre. 

Vegetables are either arboreous or herbaceous. The arbo- 
reous are such as continue for a series of years to increase in si«e 
by annual enlargements and elongations. Tlieir principles are 
thus formed into more durable combinations, and do not quicVIy 
return to nourish a new race of vegetable beings. Some of them 
are however occasionally brought lo that use. The shavings of 
board, small chips, and saw-dust, niacerated for a time in putrid 
tvater, gradually decompose in the soil, and become the food of 
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growing plants. The leaves iivhich trees annaally shedt and tl 
■oft unripened shoots of a season, partake of the qualities of an- 
nual plants. 

Herbaceous plants are such as spring from the ground, and 
arrive at maturity in the course of one season. Their eiistence 
is either terminated by the course of nature, or they are cut 
down before the natural period of their existence arrives, A se- 
paration of the principles of which they are compounded is thea 
ready to commence. The former, however, being more hardened 
in the air, resist dissolution more than the latter. The process 
by which organized substances are decomposed and fitted again 
10 enter into the composition of new plants, is called Fermenta- 
non. This process has perhaps been less attended to than ita 
importance demands : but as it is highly interesting in treating 
ef manares, and can be best traced in its operation on vegeta- 
bles, it may be proper here to take as distinct a view of the steps 
by which it proceeds, as our imperfect knowledge will admit, td 
enable us to judge of the best mode of preparing the substancet 
destined for manure. 

Fermentation does not operate on frozen bodies, or when the 
temperature is below the freezing point. After the natural juic* 
is evaporated, and vegetables become dry, they do not ferment 
tilt they have imbibed water to moisten tliem : and though Tour- 
CToy found fermentable substances decompose in a vacuum, free 
access to the air is acknowledged to be necessary to active fermen- 
tation. Thus, heat, water, and oxygen, are said to be the thre« 



of ripe fruit or any 
ig sugary matter, undergo three 
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agents of fermentation. 
liqtiid vegetable eitract, 
distinct stages of fermentatio 
and the putrid. When the fii 
tarbed from the surrounding s 
ie acid gas is copiously formed and emitted, by which the carbon 
and oxygen of the subject is diminished, and tlie sugary matter 
converted into spirit : In the next step of the process, oxygen is 
copiously absorbed, the heat is considerably increased, hydrogen 
snd carbon escape in carbonated hydrogen gas, the spirit is de» 
(omposcd, and the acetous acid is formed. During the last o^ 
putrid stage, ammonia is formed, carbonic acid and carbonate^ 
hydrogen gas escape, and the acid is decomposed; gases still 
continue to escape, till all the principles capable of assuming i 
gaseous form are dissipated in air, and nothing remains but som6 
refractory carbon, a little earth and salts. 

A short account of the process of fernientaiion on vegetaM« 
Wbstances in a liqnid state, to which philosophers have paid 
nWrt attention, is here given, to enable the reader to Ibrm sovtit 
idea of the snme process, as it operates on entire vegetables in a 
Mlid state, from the faint traces which follow ; this having been 
•till less attended to. As tlie substancea destine(l for manure 
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sontain^ little or no sugary matter, the three stages of fennenU- 
tion cannot so distinctly Bucceed each otlier in them ; but the 
I eonclusion is similar. Tlie process operates diiTerenlly, accord- 
L '^g OS ti)e proportion of the agcot, water, is greater or less. 
P When a quantity of vegetables, gathered into a heap, possess 
F'ko more water than just enough to excite fermentation, heat is 
"quickly evolved, and increases to such a pitch, that fermenting 
r vegetables have been known to take fire i the hydrogen of tlic 
I '^ants is liberated ; and, combining witli oxygen, forma water, 
p iCopiously escaping in vapour, and forming in dew drops on de- 
ft '(ached objects ; much of the carbon, combining with oxygen, is 
I 'continually escaping in carbonic acid gas, which is felt in the 
k-mir at some distance ; the bulk of the mass rapidly diminitbes ; 
I itsparta, which become very flaccid, matting together like felt, 
uid excluding the air. It is worthy of remark, that heat in- 
i creases as the parts coalesce more closely, and is greatest near 
f the centre. Can this be from oxygen absorbed, or from the dis- 
h'^ngeged caloric of the vegetables? The heat does nut greatly 
• •ubsiUe till the bulk of the mass be very much reduced. The ve- 
[ 'getables are then become brown, with a white mould forming on 
P them, and so brittle, that they may be rubbed almost to powder 
11^ the hand. As sooQ as rain falls, the structure of the veget- 
[Tfjiles ill a short time disappears. Without attempting to trace 
^tlie later changes which this residue undergoes, it shall only be 
r observed, that at length nothing is left but a little vegetable rnould, 
I insisting of insoluble or very refractory oxid of carbon, soma 
k «STth, and salts. 

I*. Straw, immersed in water, and kept under it, in the average 
l.feinperature of 50°, soon began to send air-bubbles to ths sur- 
Ir&ce. In a few days the water began to have a slight acidulous 
I lastc, and Gomewhat of the smell of white wine. Snon afler, the 
r intestine motion increased, and the Braell was like that of steep- 
I ing flax, which daily became stronger, and the heat of the sub- 
h Ject rose some degrees above that of the surrounding tempera- 
I fure. The heat subsided at the end of 27 days ; and the smell 
f yf&s then that of litlLT which had been soaked some lime in 
kliorses' urine. At the end of seven weeks the liquid was of a 
I ^ep brown colour, and felt viscid. By evaporation, it left a 
I'iiard, black, coal ly matter, which burnt with difficulty. It sof* 
I itened when exposed to the air, and dissolved easily in water t 
1 fmd this solution gave clear evidence of its nourishing quality, 
I when applied to the roots of young plants. The straw was also 
I of a brown colour ; the fibres still retained some streogth ! but 
p>tbG parencliyms, by which they are united, was dissolved- Whei) 
rcovered in the damp soil, it soon became black; and againstthe 
' pnd uf the suason, the organization was annihilated. 

Such are the operations of that general law by which dead ve- 
getables are prep^ed for nourishing tliosc which are living. lO 
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the segODtj w«ter»' be in sufficient ahundance, as the combination 
jrielda to putrefaction, the ingredients dissolve in it, and are 
thus carried to the organs of new plants. But there are vege- 
table substances sometimes used as manure, possessed of pcculi- 
trities which merit attention. 

• Sea^toeedf which is so copious a fund of manure along the shores, 
according to the analysis of Sir James Hall, is chiefly valuable 
far the great quxmtity of soluble gluten which it contains. * Of 
course, it contains the food of the plants ready formed, witlu>ut 
die aid of putrefaction. Hence it is the most approved practice 
to ploi^h it, fresh from the sea, directly into the soil, to prevent 
this gluten fcom< being evaporated and lost. But as these plants 
are liable to a very active fermentation, they may be used with 
propriety to excite fermentation in more refractory bodies ; and 
m this process their own refractory fibres would also be decom- 
posed. 

> Mali'dust^ the slender radicles which malting barley puts forth, 
containing chiefly mucilage, is also soluble without fermentation, 
tod ready to accompany water in nourishing growing plants. 
. Rape and Untseed cake^ being the c<^mminuted iarina of^these 
seed» deprived of the oil, like starch, wiH, no doubt, <]uickly pu« 
trafjr in the ground, and become soluble in w»ter. But neither 
these nor malt dust ace in great abundance ; and, being found 
ttsrful M the food of animals, will mostly go through the animal 
^tem, before Xhey be used for the jiourishment of yegetabljes. 

rV. Composite Manu^^.e. 

It nat being common to apply animal or vegetable sub3tance« 
teparately as manure, it seemed sufficient to take a short specu- 
lative view of their respective properties. The compositions of 
the different substances used in common practice, are more in- 
teresting parts of .the subject, and sl^all now come under discus- 
sion. This branch may be considered under the two fo^owing 
heads. 

ist, Such compositions as .casually occur in >the course of do- 
fluestic economy ; 

2d, The more complex compositions of these with other sub- 

• «taaoe8. 

Farm Dung is the piinclpai article under the first head, that 
is, B mixture of the excrements and litter of domestic animals^ 
augmented by continued additions, to which prudent husband- 
men add al^ inesculent herbage, and every kind of putrecscible 
matter. The excrements, partly animal juices, and partly undi- 
gested vegetables, being moistened and heated in the bowels of 
the animals, and the litter moistened with their urine, the whole 
h resdy for putrefaction, which is left to the judgment of th^ 

* JBjerwicksbire Report, p. 37^^. 
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husbandman to conduct. Sorae mentioo is madei in I 
Section, how this busineM is generally conducted. In Eotne of 
the best cultivated dLalricts, it is shortly this : — The dung is laid 
loosely, no cattle allowed to trample upon, and compress it. It 
is carried from time to time to the fields, laid in long narroir 
heaps, repeatedly turned and ivatered, till it be completely rot- 
ted ; if not completely so in one season, it lies to rot till the 
next. The mark of its being well prepared, is when it can with 
difficulty be lifted on either Jork or spade, f Thus, the putrefac- 
tive fermentation is hurried on witli the greatest rapidity, and 
carried almost to the close of the last stage, which, if there can 
be any reliance on the foregoing description of lermentation, 
must appear to be a very prodigal procedure. 

It is not now doubted, that a great proportion of the compo- 
nent parts of both animals and vegetables is capable of passing 
into an aeriform state. When a mass of these substances is laid 
loose and open, exposed on all sides to the external air, even 
though water be sometimes thrown upon it, that water will part- 
ly fink to the bottom, and partly be evaporated in the air ; and 
this agent will always be present, only in the lowest proportion, 
which is that in which fermentation operates with the greatest 
violence, as has been already shown. Through a mass thus ty- 
ing open, the air impetuously rushes, its oxygen is absorbedf 
much caloric is liberated, and a violent heat ensues i the com- 
bioation is quickly dissolved : the oxygen combines with the car- 
bon of the substances, partly to form carbonic acid gas, which 
flies off, partly to form OKJd of carbon, which, if not insoluble, 
is very dilRcuIt of solution : the hydrogen is liberated, and, ei- 
ther combining with oxygen, ascends in steam, as we may see, 
or with azote, and ascends in volatile alkali, as our senses inform 
us : and thus the use of a large proportion of the moss is lost. 
In the mean time, the heat probably promoting the combination 
of oxygen with some of the hydrogen and carbon of the sub- 
stances, not disengaged, is fonning acids, and these acids com- 
bining with alkali and earth, forming salts, which, as has been 
already stated, are not the food of plants ; and the real food is 
dissipated in acquiring them. 

Some agriculturist, prejudiced in favour of the practice he has 
followed, which perhaps, on account of other favourable circum- 
stances, may have been prosperous, may probably read this with 
a supercilious smile. But since the solution of decayed organized 
bodies is the great nourisher of vegetation, to have the com- 
mand of it in abundance, must be a valuable acquisition to eve- 
ry cultivator of the ground; and this, a fermentation, accele- 
rated and carried too far, must consume by perhaps more than 
a half of what the same substances should have yielded. If any 
doubt of this he still entertained, let a quantity of dry vegcta- 

t Hfpurl u!' lio5s and Cromnit)-. 
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bles be submitted to combustion in the open air, and it wilt ba.tl 

Hen hov sniall a portion reniains, ofler all the voUtliizable parte • I 

are vanished. Now, a rapid fermeutation is only a silent con^ • I 

hustion, the final result being- the same. But besides llie lou I 

of hydrogen itself thus dissipated, its use as a solvent is als* I 

lost. The hydrogen of vegetable, and the azot of animal sub« I 

stances are the best, and perhaps the only solvents of carbon) I 

and the liquid compound formed by them, as it issues from ptii I 

Irefyiog substances, is the very essence of vegetable alimenu* I 

It would seem therefore highly economical to restrain the fei*.* I 

mentation within moderate bounds, and mix the manure wick - I 

the sott before it has proceeded too far. I 

But there is a notion handed down by tradition, that rank or I 

fresh dung is injurious to vegetation ; and those wjio hold that I 

notion, support it by a position advanced by a learned Lord* I 

whose »alu*ble commuoications have been already alluded to. I 

Lord Meadowbank, in the introduction to his inestimable essay < I 

on the preparation of peat moss for manure, says, the early clian* I 

gen fin the putrefncttvejermentatian) appear ratlier to be pernicious I 

le vegetalion, xi-/ien jjlants are exposed to their direct effect ; iheiate^. I 

ehanges potverfidlif promote the growth of plants. His Lordship A I 

tntxinly quite correct in this us a general position. In all sub- I 

j«cti whtdi contain so much saccharine matter as to be capabla I 

of regularly undergoing the vinous, acetous, and putrid fermea- I 

Utions, both ibe spiiit and the acid are pernicious. Dr Halei 1 

made a plant imbibe spirits which occasioned the immediate ces- I 

■ation of vegetable life : f and by some late experiments it ap- J 

pears that acids are equally deleterious, j: Such a subject there- I 

ibre promotes vegetation only in the later changes, when both J 

merits and acids are decomposed. But the composite subsiancB 1 

In question, containing little or no sugar, is not of this descrip. 1 

ViOR ; the ingredients, however, being of different qualities, must I 

be examined separately- None of our dead vegetables, eicept I 

• * Sennebier expceues a douln or pUnl^ lieing naurialied by ihis »>1utiini| 1 

^qth wbich it is )insum>;d na pracliciil agcicullurist uiU concur. He placed I 

' of ll>« rttstAKrry pta>it> without rools, in viols filled ivith duDgJuice, mdt 1 

miture of die same Uqiiii! and water, and with pure water. The sprig in 1 

F amiixed juice inilttb«l onlir SO pvca, aud wiibered ia 4 lisimi lite iiprif I 

4w adxtuie imliibed 40 grains, and widiered in the course of a da; ; th^ 1 

, »rig in pure water had imbibed HOO grains in Lhat time, siuJ was ^iU f<'B^h, I 

*Ihi» cipcriment nas in part reiicaled. On two amall lials, one filled wilb hiffL, I 

dung jnice, half water, the other with pure water, two sptipi of niint, witH 1 

mottMlaelied Mrheni, wereplaeed. The plant on the firit did indeed forwni^ I 

ttme imbibe le» than tbe other, Kresh water was doily added, to lupply nliat I 

liid been imbibed, till tbe miiture became limpid, anil the plant an the uneviaL 1 

linbllied at much us lhat on Uic olher. During this time the plant on the pnnj 4 

«Un- had made litOe advance, but that on the miiture had b deeper greso, amA I 

hid put furtli nuoijr leaves. I 

f Vegetable Slaties. 1 

t Nlunilb's ElemcnlG of .Agriculture, p. GT, fiS, nnd T4, I 
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sncli as contain tan and gallic' acid in a concentrated state, are 
pernicious to vegetation, when they begin to be decomposed, if 
they aie not laid so tliick aver growing plants as to smother them. 
On the contrary, wherever straw lies thinly scattered, a superior 
▼erdure arises, in a short time. The nnimal substances ot" tlie 
composition are somewhat different from one another, and differ 
much from entire vegetables. The dung of domestic animals, 
as has been already said, is partly animal niauer, and partly ve- 
getable, on which the first changes have commenced ; but in its 
most recent state, it is not pernicious to vegetation. When the 
parts of horses' dung are a little separated and scattered on grass 
ground, the herbage is not injured, and after the first shower, a 
fine verdure appear?. The dung of sheep, when it is not accom* 
panied with urine (which indeed suspends vegetation where it 
fiilU), has the same effect. The dung of cattle, being cohesive, 
(mothers the herbage on which it falls ; but nothing like a per- 
nicious effect is to be seen around the edges : so far from it, after 
(he first rain, the growth is more vigorous ; and if the dung be 
removed in time, the herbage will be found not to be killed, bat 
blanched by being excluded from the light, and soon recovers 
its verdtire, and becomes more luxuriant than before. Blood and 
urine, which kill plants, when recently applied, have, in the 
process of their formation, undergone changes, and liave gener- 
ated salts : hence they are injurious to vegetation till these dele- 
terious compounds are decomposed, whicn soon happens in the 
course of putrefaction, to which ihey are prone ; and their inju- 
rious salts are quiclcly dissipated in the mass of the dunghdl. 
Nor has it been discovered that the composition of the above 
substances in the dunghill, is more pernicious dian the most in- 
nocent of its component parts. On the contrary, common ob- 
servation and experience instruct us, that as soon as putrefaction 
commences, the mass is continually yielding a brown extractive 
matter to the water it contains j and this liquid is known power- 
fully to promote vegetation, even in the earliest periods of putre- 
faction, provided it be not too much concentrated, or in too great 
quantity. 

But it has been said tliat it is not the juice, but the gasses 
which issue from this composite mass, in the early stages of fer- 
mentation, by which vegetation is injured. It is admitted that 
these gasses unmixed are indeed hostile to the growth of plants 
exposed to their direct effect :• but linw can thai occur to plants 
in the field, growing in the open air i And a mixture of those 
gasses, either in the soil or in the air, powerfully promotes vege- 
tation. Ruckcrt watered the earth, in which he had plants grow- 
bg, with water charged with carbonic acid gas, and others witii 
plain water, and found the production of the former to that 
of the latter, as 25 to 15, Mr Young made hydrogen gas pass 
through tlie earth in pots in which plants were growing, and 
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found the vegetation thereby promoted. " And by tlie experi- 
ments of Piiestley, Saussuie, &c, it appears that a moiierata 
niixiure of carbonic acid gas in the atmosphere of growing planli 
greatly promotes vepetatinn. But. in fact, the learned Lord does 
sot mean, by the ibove general position, that the fermentation 
of animal and ve^table subicances, preparing for manure, should 
be violently excelled, or continued till the substanrrs are decomposed 
and reduced to their first ■principles, as some.doctori in agriciilture 
have taught. In his letter to the President of the Board of Agri- 
culture, he explicitly declares th^t moderate compression of this 
ccimpotite substance, as it excludes the too free ingress of ester- 
aal HIT, is proper ; that it shi'uld be applied to the soil when it is 
btJt imperfectly fermented, and while tiie process of fermentation 
is going on; and to this purpose, he adduces the evid^'iice of 

Erdeners, who know t!iJt dung which has been used in hol- 
ds is of little value compared with fresh dunp.f As the gaiei- 
which are disengaged and dissipated by a rapid fermentation are 
^e real ingredients of vegetables, — as all the aliment which hu- 
Bian indttstry can bestow to promoie the growth of plants, must, 
be conveyed in solution to ihe roots, it would seem extremely 
preposterous and unfrugal to expel any of these ingredients ia' 
the Jir, which might be detained in solution. 

But those who reduce manure to the last stage of putrefactina 
befiire they use it, seem to tliinic tliose volatilizablc ingredtenti 
Uust necessarily fiy off, whatever be the mode oi preparation ; J 
■nd the extreme specific levity of hydrogen makes that bupposi- 
rioD niore plausible, with respect to that ga.^ But nntwitlistand- 
iog the great specific levity of hydrogen, which impels it la 
mount to the etherial regions, it has other propensities, which 
frequently detain it long below. By the furce of affinity, it. 
deaves to phosphorus in marshes, rotten wood, (ish, £tc. ; it cleaves 
more strongly to carbon in the composition of od, a combination 
fo durable that it is not relaied by the process of the soap ma- 
nufacture, by which it ts made soluble in water, and then provei 
the nourishment of growing plants. The attachment of hydro- 
gen to carbon, in the juice of farm dung macerated in wacer, 
though not so strong, ls somewhat similar) as is evinced by the 
oily appearance and clammy feel of this liquid, and the strong 
loiell of wet hydrogen which it emits when stirred. Nor is the 
Uvish waste of carbon, expelled in carbonic acid gas, more ne- 
cessary, in the preparation of manure. The absorption of oxygen 
iota the mass is less, in propordon as the water contained in it \» 
note abundant; and consequently, when there is plenty of water, 

• Annaliof AgricuUure. Eijier. IS. & 37. 

t All nnellins r^itb^taiiccs enul Uicir peculiu 
•ri*n dH^ngiiislm une tulisUuicE from onotl^ei 
•Mb 1» be tttmbly vitisleii bj such muns. Wl 
iiitiet}oUnw of icnncntstioi) which is Ibe cau 
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the fermentation is moderate, and the emission of carbonic acid 
g2s inconsiderable : but these VDlatiti;<able principles are at length 
disengaged and dissipated in air by a continued fermentation. 
Mr Young, the diligent experimenter above cited, submitted 
different substances, in a retort, to a red heat, and received the 
gases which came from them : from an ounce of the new fallen 
excrements of domestic animals 98 measures ef gas, at an aver- 
ajre, was emitted ; and still more from an ounce of fresh straw t 
From an ounce of the excrements and litter of a new dunghill, 88 
measures ; but from an ounce of that which had been turned and 
fermented for a year, only 3Sj measures. Thus a rapid fermen- 
tation, and the long continuance, appears, in every light, to be 
attended with very great waste. 

But, though it were possible, by the means of fermentation 
accelerated or long continued, to render this composite mass all 
at once capable of solution, before it were committed to the soil, 
without the great waste which we have been considering, the ge- 
neral fertility of the country would not thereby be advanced, but 
injured. Cultivated plants would either be pushed up with un- 
productive luxuriance, the first year, leaving little aliment for 
those of the ensuing ; or, if the solution were in great excess, ve- 
getation would be suffocated: for even the most nutritious ali- 
ment proves poisonous, when in excess. Three peas were eteep* 
ed, for 24 hours, in a tea cupful of strong dung juice, and three 
in plain water : each three were planted, half an inch deep, in 
separate flower-pots filled with garden mould, and the liquid in 
which tliey had been steeped poured into the pots over them. 
Those which had been steeped in plain water appeared above 
ground 30 hours before the others. Both advanced ; but those 
in the dung juice had the most weakly appearance. When the 
plants were about four inches high, the lower leavea of those fed 
by the dung juice wallowed and fell off; and in about four weeks 
after the plants died, though they were daily watered, while those 
to which water only had been administered, continued healthy. 
Thus it appears that an excess of the most nutritious solution is 
prejudicial to vegetation, particularly in its early stages ; and it 
would appear, upon the whole, that to restrain the fermentation of 
the mass, by laying it compact, and filling the interstices with 
a Euflicient proportion of water to keep it eoii and disposed to 
solution, and mixing it with the soil before it be wholly decom- 
posed, is in every respect most advantageous. It then yields it> 
solution slowly, and in proportion to the demand of the plant* 
which are meant to be cultivated. 

As the genera! fertility of a country, other circumstances cor- 
responding, must always he greater in proportion to the abun- 
dance of organized fpoils, in a solutile state, with which its soil 
is Stored, it must certainly be of the highest importance to know 
.how the greatest quantity of this valuable subJitancc may be oh,- 
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Uined, so ss to EUpnly the demands of annunl vegetation in re> 
gular succession. It has therefore been thought necessary t^ 
inquire, at considerable length, into the nature of that process, 
by the agency of which the continued round of existence, decay, 
and resuscitation, is promoted, that we may be the better enablcij 
to ju4ge how this agent may be most beneficially employed. In 
the execution of this task, much technical language has beei^ 
used, to which the unlearned reader may perhaps object. B'jt, 
in treating of such topics, it was found necessary lo employ the 
nomenclature used by those who have made them their study, 
(Itere being no terms in common language by which the sama 
ideas can be properly conveyed. Aa pains, however, have been 
taken to explain these terms, as we have gone along, by keeping 
these explanations in mind, it is hoped no one will be at a loss 
to comprehend what has been above advanced. In tracing thf 
changes which occur in organization and decomposition, nothing 
is more staggering to the unlearned, than llie doctrine of viewless 
air forming parts of concrete bodies. But it is necessary here to ' 
believC) that HE, who formed all things of nothing, can also 
form solid bodies of liquid air. 

We now proceed to submit to the judgment of the public a 
few thoughts on the mean^ by which the putrefactive prucesi 
may be managed, so as to bring such organized substances as are 
at the busbandmaD's command to a soluble state, with the least 
possible waste, which it is proposed to usher by the following 
aphorisms. 

Ist. Soft and succulent vegetables are susceptible of more 
easy and full solution than those which contain confirmed ligner 
Dus fibres ; and the succulent parts of animal bodies, containing 
BKOte, are more soluble than vegetables. 

2d. Substances, become putrid, facilitate the putrefaction of 
any that are still resisting, with which they come in contact. 

Sd. Animal and vegetable substances, immersed in water, pu< 
trefy, and gradually dissolve, without generating much heat : the 
putrefaction goes on without ceasing, so long as they are kept 
Iret, the component parts did'using in the waier, apparently still ' 
in a state of combination. * 

Itb. It has been already observed, that dry vegetables pre- 
terve their organization unimpaired, so long as they are kept . 
dry ; that when only wetted and thrown in a heap, heat ensues, 
■nd the decomposition is sudden ; that, when immersed in water, 
the decomposition is gradual and slow. Tiie changes which take 

• That the cumUnation of carban, wiih the other inpreiiients of the lub- 
<uica, ii nut annihilaled in this solulinn, it e\ldr:it fiDin this, that ehorcnal 
liDolKiluble in water i whereas Uie soliU matter It'fi titer etaparatiiig llic si'lii' 
turn. Ii cuiini'Utly no, allricling water from the lur. and becoming uiii vrJiei: it 
t "powd : and iliaoluing in wstet in ail pfopnMions. 
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place on the excrements of domestic nnima'.^. is not much differ- 
ent. The dung of cattle, when quickly dried, continues uncor- 
rupted, w'liih; ii is kept so : wen that ol' horses, which oElen fer- 
ments very quickly, if a new fallen ball be completely dried, it 
is no less incorrnptiiile. When these substances, before being 
dried, are put in wnter, thejrgradua.lly dissolve, till almost the 
whole is s semiliijuid ; but after being dried, they dissolve par- 
tially and with difficulty in water. I* it being exposed to light 
or oKj'gen, or both, which produces this alteration ? Similar 
changes appear in the colour in diflercnt situations. Wlien new 
fallen, the colour is a dull olive ; when kept wet, and smothered 
in the mass, they become blackish ; when dried, and for some 
time exposed to light and air, they harden, aod whiten. By 
whatever agency these changes are effected, it is certain that 
long exposure injures the solubility. 

5tli. When the mass is fermenting, if it be turned out and se- 
parated, the process of fermentation is quickly suspended ; ami 
it is probable the Iiardoning procesis commences soon after. 

6th. When the solution of this composite is evaporated, and 
the v.igiour collected, it is found to be clear and tasteless water, 
and the concrete residue aj;ain dissolves in water, and is In every 
respect the same as before evaporation. When t!ie solution is 
poured upon mould in a finwer-pot, with an inch of clean washed 
sand at the bottom, the water, as it oozes away, may be received 
<]U)te limpid ot the lower aperture. 

7th. Surface mould facilitates the decomposition of any part 
of fermenting dung with which it comes in contact; and by ex- 
citing the fermentation, a mild heat ia produced. 

If these aphorisms are just, they may assist in regulating the 
conduct of the husbandman in the preparation and applicatiua 
of duDg ; and reference is meant to be made to them in what 
follows. 

All kinds of weeds and inesculent herbage, from liilage and 
pasture fields, waysides, by the sides of fences, and wherever 
they grow, should be gathered at, or before the time of flower- 
ing : The young succulent shoots of trees and shrubs, the leave* 
of trees shed iti uutunm, river and pond weeds, the grassy scour- 
ings of open drains and ditches, and everv vegerable not other- 
ways ufrful, should be taken to augment ihe dunghill. To these, 
one subject, not much attended to, might make a considenihle 
augmentation. In lunds occupied by repeated tillage crops, e- 
specially such as are friable and open, the triticum ripens, poa 
triri/ilis. agrosiex, and uottie others, extend their roots everywhere 
through the soil, an inextricable plexus, injuring every cultivated 
crop. These .ire generally known hy the name of Quickens, or 
couch grass roots. To free the soils of this nuisance, ir is neces- 
sary frequently to turn out the root* by rejieated o|)erutions of 
the plough and harrow, in a dry lime. These roots have been 
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flometimes made manure, but are oftener thrown aside or burnt. 
These laid on a dry spot, and turned till the power of reviving 
be fully destroyed, would greatly augment the vegetable matter 
of the mass, and convert an enemy to an useful friend. 

From the foregoing examination of organized substances, and 
of the process by which they are prepared to pass into a new 
state of organization, it would appear, that, of the two great a* 
gents, water and oxigen, the former should be in the largest ad- 
missible proportion, and the latter in the least. In this state, 
the substances dissolve in water, before the combination is alto- 
gether annihilated, while they are still soluble, not being made 
refractory by combining with oxigen, by the heat of a rapid fer- 
mentation, and by the escape of the solvent, hydrogen. For 
this purpose, an excavation, large enough to hold all the sub- 
stances to be prepared for manure, daily increasing in bulk, for 
a given period, would be a proper receptacle. It should be 
made to hold water like a cup, and at the same time the margin 
should be raised so much above the common level as to suffer 
so water to flow spontaneously into it, and wash away the solu- 
tion, as the substances dissolved. Here the excrements and 
litter of domestic animals, together with all kinds of putrescible 
substances above enumerated, should be continually laid, mixed, 
and regularly spread with a level surface. These should be some- 
what compressed ; and if enough of rain has not fallen, water 
should be thrown on them, as well to fill the interstices, and pre- 
vent the too free admission of air, as to macerate the substances, 
a.iid keep them always in a soil and soluble state. The scrapings 
of passages, where straw may be scattered, and cattle passing, 
&liould from time to time be added. Chamber lie, soap suds, and 
cili kinds of foul water, should be thrown over the mass ; and any 
^^rine of animals which is not absorbed by their litter, should be 
^^arefully collected, and applied the same way. 

It will probably be objected, that by the air being so much 
^ zcluded, the fermentation by which organized bodies are de- 
composed, in which it is a necessary agent, will be suspended. 
%ut Fourcroy has proved, that most fermentable substances de- 
Composed in a vacaum : and as water, in this putrid state, is 
^till decomposing, the oxygen, thus disengaged, will serve the 
'purpose of a slow fent'sntation. The mass will indeed remain, 
^or a considerable time, not altogether decomposed ; but the af- 
finity by which the parts are held together, is greatly weakened 
by being macerated in putrid water, and the whole is gradually 
dissolving. There is anotlier objection, which probably has some 
weight with those who have the management of composite ma* 
time* The organization of the straw in litter, not being quite 
destroyed, the mass is held together by it, and by the water 
c(mtained in the mass, which makes the lifting from the dung- 
fteid much more laborious, and the fpreadin^ ou the field either 
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[ . VKire itnperfefl, or requiring more lime and pains to feparate th» 

ff sobering cIotB, The labour of lifting is fomewhat facililated bf 

[ ' cutting the mafs in perpend ieular feflions, at (liort diHanceSi with a 

fliBrp fpado I and the additional trouble of lifting and fpreadingi 

Tchich dung in this condition occafions, ia nothing compared to the 

Tail advanta;;e of having almoft the whole preferved a fotuble mafi 

by conftant maceration in putrid water, inlkad of diflipating a gnat 

-|iropartion in the air, and rendering a part of the remaiadcr refrac- 

', Itory by a rapid fermentation. 

Town dung, as has been already obferved, differs only from farm 
'l 4>ing, as containing a greater proportion of diifolved or very fuluble 
, ^animal matter, and earthy fubAancea. Having, in the latt article, 
'iJifrulTed, at great length, the management of undecompofed pu- 
[ trefcible matters, it will not be neceffary to add any thing here on 
r^that fuhjed. Befides, this fubilance doea not come under the ma- 
■ nagement of the hu(bandman, who muft take it aa he finds it. Nor 
[< Can the citizen pay greater regard to it, who throws all ofials afidci 
r and thinks only of the price they will bring. The fubilance is va- 
' liiahle to the hufbandman, however, not only on iti own account, 
■■ but alfo on account of its greater putridity, facilitating the putre- 
L {lAion of others with which it may be mixed. See Aphorism id, 
f The putrid liquids of the city would be no tefs valuable, could any 
L tj&em be ettabli/hed to fpread them over the furface of the coun. 
K^ as manure. The farmer ced pools of Quaker Miller, and the 
B ■oore recent irrigations over the links of the Forth, near Leith, by 
Pi i*Iiich the fertilizing fediment from Edinburgh is made to raife a 
p luxuriant vegetation on grounds formerly barren, is an example of 
B Vhat this enriching liquid might eifeifl. There are few Iniiances, 
' j&deed, where it can be applied with fuch advantage as this ; but if 
h nuans were ufed to collefl a[id concentrate it a little, it might be car- 

■ Tied in TefTcla for fome miles, and, from its enriching quality, be found 
i prolitable, cither to be fprinfcled on the ground, or poured on ab- 
P Ibrbent fubltancea. Much of this liquid is abforbcd by afhes and 
k| other earthy parts of this compnfite, where it is fafely lodged with 
* Ihtle danger of being carried off by expofure to the weather, as the 
P earths ftrongly retain the elTence of organized foluiions. Aphorism 
I. 6th. For this reafon, this compofite fuffers lefs than farm dung by 
I being carried to the field, and laid in heaps in the open air: and jull 
It jo much lefs as the proportion of earthy fubllances contained in the 
I niars is greater. 

k z. The more complex compofitions of calcareous or organised 
f- matter with other fubftancea. 

■ All thefe are known, in rural language, by the general name of 
l^fiDmpofls. They are either made up of lime mixed with foRie fuh- 
^fiance on which it is fuppofed to a£l ; or the compoiite fubilance of 
k ♦rhich we have been treating under the name of dung ufed for a fi- 
ll tnilar purpofe ; or both Itme and dung made up with other matters 
P{n the fame heap. 
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Ltine is freqiKntIv mixed either with the mould of fiime head- 
Jud, where oiDch foil 13 accutr.tilaccd, nv the earth is taken &om 
fides of ditcliea, or fences, or drained marftes, on which a thick lurf 
•f herbage is formed. Thefe laft, as coniaining agreater proporlioR 
of oi^anized matter, are fupcrior to the other. The lime of thefe 
compolli (hould be quick, but reduced to powder, and not in (hells ( 
« tlie heat, generated in Hacking lime, fears and hardens the futji. 
jUnces with which it comes in contaft, inftead of mellowing them. 
'Swarded earth ihouM be laid up in thin heaps, cxpcifed to the vieif- 
ttudes of the weather for fome time, that the parts of the fods may 
befriii lo feparatc before mixing with the lime. A turning or two' 
■will incorporate the materials, and then the compost is ready to' 
1w laid on the field. By this mixing, the earths of tlie coropost 
' «eein to undergo a modification, which has produced a good ef-' 
ftct on the fields where such composts have been applied. But 
■ihe most important purpose of mixture of lime is that by which 
peat moss is converted into a rich manure. Lord Meadowbanic, 
from his own experience, is of a different opinion. He found 
the lime dried and hardened the peat moss. There might pro- 
bably be fiotne mistake in the management : we shall, thereforr, 
liere give a receipt for that purpose, from an experienced farmer, 
•^ho has practised it with success. The moss should be thrown 
" out, and lie in long narrow heaps, exposed to tlie weather dur- 
' Ing the winter before it is used: the lime new from the kiln,' 
■hould be quickly slacked and reduced to a mild powder: the 
s should be pretty moist, its parts well divided, and carefully 
' mixed; five parts, with one of lime, making botli ingredients come 
'ti much as possible in contact with each other. The heap may 
'be accurately turned, and any clots of peat separated, in two or 
■three days, that new surfaces may meet, before the lime become 
cffiete J and then it should be sheltered from tlie drought, by a 
■(light covering of wet litter or green weeds. Soon after, a gen- 
tle heat will lake place, and continue for 8 or 10 days. Any 
lime after, the compost is fit for lifting ; and 50 cart loads per 
acre, will be a griod and lasting manure for all thin hard soils. 

Dung is mixed with surface eartli in a manner similar to that 
ni which lime is used. The dung is taken as recent as possible 
from the lodgements of domestic animals, and mixed with a 
greater or a less proportion of earth as the husbandman judges 
proper for his purpose. In such composts, the earth receives 
both the juices, and the gaseous products of fermenting dung ; 
»nd thus the waste of fermentaiion is prevented, and a large in- 
ereasp of mould, -well adapted to nourish vegetables, is added to 
the itiil on which it is laid. Cut the compost by which the great- 
Mt addition of vegetable food is administered, is that of ferment- 
it^g peat>moss with a mixture of new farm dung. This has long 
bttn practised less or more, and in various modes, by farmer^ 
teiiding ne-ir peat-mosses. Some have strewed dried peat-dii«" 
vol; ti. . H 



ChaA XII. AJPEBTDix, Part*. . 

ill ihc stalls of their lire stork, to absorb the urine ; and cartied 
it afterwardi, along with the dung, to the dung-stead. Some 
have laid a thicic layer in the bottom of* the dung-stead, to re- 
reive the juices of the dung to be laid upon it when carried from 
the stalls, and mixed thinner layers afterwards ; and some have 
carried new dung tn the field, and there mixed it with moss. 
But Lord Meadowbanic, who applied, with scientiHc attention, 
to the making and application of this compost, and generoudy 
communiealeU the whole, was the first who taught the public to 
execute tliis in an accurate and masterly manner. The rules to 
he followed being now generallj- known, and successfully pnc- 
liied in difTerenc districts, need not here be repeated. 

Composts, where both lime and dung are mingled with the 
earths, serve the purposes of both the separate mixtures. It has 
been very properly recommended, as mentioned in Sect. II., t» 
incorporate the earth with the lime, before the dung be added. 
In tliis manner, the particles of the earths, !;eparated by turning 
and mixing with tlie lime, receive, more regularly, the juice and 
gases of fermenting dung i and both a well constructed soil and 
» store r,f vegetable food are added at once. In all earthy com- 
posts, it is a good general rule, that the earth should differ as 
much in consistence from the soil on which it U to be laid » 



«ihle. 



Sect. IV. 
Concluding Observalions. 
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These various substances which we have been considei 
manures, are applied, by human industry, to 
alive the fertility of the soil ; witliout which, ex_ 
us, a comparative stetilfty would reign. The two chief purposes 
for which they are applied, are, 1st, For giving the soil th*- 
proper conaistence for holding the roots of plants, and for re- 
ceiving, containing, and distributing the lit proportion of water 
for conveying food to them ; 2d, For storing the soil with sub< 
stances which yield that food. Fossil substances seem to be in- 
tended almost solely for the first of these purposes; unless fossh 
contain the solution of organized bodies locked up within them. | 
little of whkh has hitherto been discovered. The burden of sup- 
plying with food, Euflieient to bring to a profitable matnrity, ihes 
plants cultivated by man, falls principally on the store of orga— ^ 
nized matter, in a soluble snte, which be can administer to ih< 
soil. But when we consider tlie immense number of animal 
which have been nourished by llie produce of the Geld, and an 
buried deep in the earth, or overwhelmed in the ocean — the vas 
cjuantity of the principles of which vegetables have been formett t 
become insoluble in timber, coal mines. Sic. — ihe no less quaim - 
lity of animal and vegetable spoils which we see, every da^^^ 
-tn-asliej away in torrents, and hurried to the sea — '.he great pit*- ' 
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|»rtion nf what has formed parts of vegetables, continuallf e- 
jcaping in invisible Ejas, and mounting to superior regions, w; 
ire struck with admiration that fertilitj- has not long ere nov^ 
ceased i and are ready to conclude, that the earth must tmx lAd 
Bj a "arment, and the sources of fertility be at length exhausted. 
Lord Kamcs seems, Inog ago, to have been struck with the 
same alarming prospect. After stating the great quantities of 
provisions exported from countries, to which no part returns,— 
' It is, ' he says, ' a puzzling question. Whence proceeds such 
' a quantity of matter ? for a new creation cannot be admitted. 
' A perpetual effect must have a perpetual cause. The soil must 
' receive without end what is taten away without end. ' But 
those elements of vegetables, which, to our limited comprehen- 
sion, appear to be lost, are still in reserve. The most durable 
compounds, by the irresistible power of time, are farced to yield 
to decomposition, — the bowels of the earth and tlie depths of the 
ocean are compelled, gradually and silently, to regorge into the 
atmosphere — and the atmosphere to the plants of the field, the 
leaves of which are extended to receive the celesti;il alimentii 
.>ind, by this grand and simple machinery of concentric circles, 
«if from one year to thouiands. Infinite Wisdom and Beneficence 
lias appointed the principles which have formed vegetables still 
»o return again to their former station : and thus the powers of 
i'ertilitjr continue undiminished. But the blessing most copioui- 
ly falls on those who are wisely employed in preparing for its re- 
ception. The individual, or the people, by whose industiy the 
*oii is best adapted to its functions, and best stored with snth so^ 
Xublc organized substances as are at command, will raise plants 
"^rith the broadest, most numerous, and most vigorous leaves t 
Qnd these will inhale the greatest proportion of aliment fiom the 
atmosphere. Thus, Nature is the willing handmaid of Art » 
■snd Industry the channel through which fertility must ever flow. 
But a judicious discrimination in the application of agricnltu- 
Tiil industry. Is highly requisite, in all its branches, and particu- 
larly in the one under consideration. The agrlcuUuiist, whose 
"whole application was made for mending the consistence of a 
■oil, destitute of vegetable aliment, wnuld find his industry pior- 
ly rewarded. Nor would he who, regardless of the consistence 
and construction of the soil, attended only to the pouring of ve- 
;!«table aliment into it, be at all times much more fortunate. 
We shall therefore conclude with submitting a few remarks on 
the applications proper to be made in different circttm stance?. 

And, first, with regard to amending Uie construction and con- 
•iitence of the soil, the two greatest and most obvious faults of 
"•chare aji excess of density and cohesion on the one hand, 
stad of porosity and want of compactness on the other. Naturo 
Imi «o greallv diversified the proportions and modifications of 
<!<« tabttRnces of which the surface of cut globe is composed, 
H 2 
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and so variously mingled tliem together, as to stamp neighbonr- 
in^ tpaces with the most opposite qualities of friability and co- 
hesion, and every diffisrent shade, frfim voluntary fertility to al- 
hiost absolute barrenness, that it is not to be expected the in. 
duBtry of man can so fully overcome the predominant faults of 
different soils, as to reduce them to one standard of fertile dis- 
position. But it is wonderful what change towards this disposi- 
tion is produced by overturning and miiing masses of the earths, 
which have lain in difierent situations together ; and it appears 
that, in all cafcf, the extremes may be palliated : for though fer- 
tility, fo far as a nnixture of the rartha is concerned, \Ws between 
the extremes of coliefion and porofity, it is not confined to the ftrid 
• Btediiim ; foils fqnal!y fertile, though for different purpofe^, and re- 
■i^iring different treatment, being found at conCderable didances on 
HjKthcr fide i and there is perhaps no fpot, on which there is any 
^fciog like foil to work upon, which may not be rendered more pro- 
duAive, either nf com or grafs, by judicious apphcation*. 

The applications which have been recommended for the correflion 
of too great cohelion, are, lime, fand, fea-lhelU, burnt earth, com- 
poft of peat-mofs. Shell marl was long thought a manure better 
fuited to open than to dcnfe foiU> and has been molt frequently sp> 
flied to the former. 

Marl sand, 

Aiid uou'll buy land ■■ 
Marl cloy. 

And you'll cast your labour atvay, 
fays the old proverbial rhyme. But, from the cffeift which repeated 
tnarlitig has had of maic:og open foiia ftiU more porous and open, the 
fame might be exjieAed to nwke denfe foils friable ; but there is no 
(eltimony to that piirpofe. One of the effeds attributed to lime as 
a manure, is that of feparating the particki of cohelive foils. This 
is not an esfy tafe. The ftria adhefion which holds the particles 
of clay togftber, refitls the intervention of other fubftances, and 
the comparative fpecific levity of this earth makes it rife over hea- 
vier fubftanceB. The praflice of reducing fuch grnund to a fuie 
moulJ, by fallowing in the drought of funimer, btfoic the lime be 
applied, is therefore peculiarly proper for this purpole. The limr, 
in powder, fhodd then be fpread and intimately mixed with the foil, 
if pofliMe, before rain come ; and a moderate quantity at a, time, 
and the operation repeated, is evidently prefirable to applying the 
whole at once, fur effefling the purpofe in queftion. Sand being 
of a quality direflly oppofite to clay, is well adapted to anfwer the 
fame purpofe j and can be belt mixed in the fame manner. But 
though hme and fand operate fome degree of friability on clay, wheu 
feparately applied, their united efffit is muth more powerful. !i - 
thing has been found to improve the confiUcnce of hard thin foils 
more than the old mortar of ruined buildings. This might be wcK 
imitated, by (lacking lime with foul putrid water, or the Juice of a 
durghill, Er.d mixing it with fiK or feveu timES iti hulk of fud M 
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friable earth, and keeping the mixture for fome months (heltered 
from the fun and rain. Sea- (hells, as they moulder in the foil, will 
no doubt operate as lime. 

When the mod cohefive earth has been fubmitted to a red heat, 
and reduced to powder, its coheiive quality is annihilated, and its 
particles lye compa£l, without coalefcing with one another. It 
then pofledes the requifites of a well conftrudled foil itfelf, and corn- 
muni(^te8, in fome ^egteCf that quality to the cohefive with which 
it 18 mixed. Valuable as this fubilance is, it is procured at too 
great an expenfe, by the wafte of vegetable matter occafioned by 
paring and burning. Were its value more generally known, more 
ingenuity and induftry would be exercifed to procure it in abund- 
ance withont fuch walle. It does not appear to be impradlicable to 
have fome kind of kilns or ovens conftrudted, which, if kept al- 
ways hot, would bum a great deal with little fuel. By eredlions 
of this kind, on farms of an obdurate cohesive soil, the nnostste« 
rile fossil clay might be biimt, and, by repeated applications of 
it, the stiffest soil might be converted into friable mould. 

Composts of peat moss are valuable applications on cohesive 
soils, not only for keeping the parts separate v/hile they remain 
unconsumed ; but by furnishing a regular supply of vegetable 
food to the crops. By repeated applications of these composts, 
therefore, such soils may always be preserved in some degree of 
friability. 

It is hoped it will not be thought foreign to the subject, here to 
observe, that water being the agent by which the particles of clay 
are made to coalesce, keeping clayey soils well defended from the 
operadon of this agent, has a tendency to preserve them in some 
degree of friability. For which purpose, these soils should be 
formed in convex ridges of a moderate breadth, with furrows 
hpt clear betwixt them, that the water falling in rains may quick- 
ly flow away, without lodging in the soil. 

Soils, poi-^us and open in a faulty degree, are of two kinds : 
sHicious soils, the great fault of which is their inability to hold 
^ter for the support of vegetation ; and soils, the particles of 
which seem to possess a kind of repellent force by which they 
recede from, and again approach one another, as actuated by 
the vicissitudes of the weather, and hence never furnishing a pro* 
per hold to the roots of plants. The faults of these two, dif- 
fering from each'other, required different correctives. Silicious 
ioili lie compact, unless disturbed by the violence of foreign a- 
gents ; and to correct the faults of such, it is only necessary to 
^ the intersdces between the particles. Clay is the most proper 
subject for this purpose ; but clay adhering in clods cannot be 
n^hanically mixed with sand, so completely, as sand can with 
cl%t » uid, while it continues in clods, cannot alter the consistence 
^ the sand with which it is surrounded. It succeeds better, 
^hen spread on Ae surface, to lie till it be separated by the in- 
Bueoce. of the weather^ and washed ipto the soil by the raixu 
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Lime hulds more water than sand, though less than clay, and, ai 
iCandin^ in a medium betwixt die two, might ass'Mi as a correct- 
ive, if used in a moderate quantity. A miiturc ol'lime rosy thus 
Iji; iucorporaied with the clay intended to mend tlic consistence of 
a sandy soil, and thi& mixture ivonld mingle more intimately with 
laiid, and pinve an excellent corrective. Clay or stone mail, 
spread on the sutface, would have u similar eiFcct. Even a mO' 
derate dressing of shell m:irl would be highly beneHci^ for this 
purpose. 

The fault of the other species of porous soils proceeds either 
from tltcir containing an excels of the orange o\!d of iron, or 
from their bciug piincipally formed of the earlh of decayed intu- 
it/, aa h-js been shown in Sect I. In Sect. III. the application 
of quick lime is prescribed as a remedy for the disease occasioned 
))y excess uf the oxid ; ajid burnt clay, which is recommended 
as a corrective uf cohesive soils, from its disposition of lying al- 
n^ays compact, is no less proper for counteracting the flatulency 
of porous soils. Its effects, wherever it is applied, and especially 
on mossy soils, is really surprising, and highly deserving public 
attention. Dift there is frequently found, on or near the sur- 
face, a dense earth, which, from its red colour, shows thai it is 
strongly impregnated with the red oxid of iron, which is a good 
natural cortective. Where this can be had, a thick coat of it, 
spread and left to moulder on die surface of these porous soils, 
will prove a great and durable iniprovemenL 

Besides that of being an ingredient in the soil, proper to im- 
prove its consistence, othei- properties have h^cn attributed to 
calcareous earth, both in a quick and effttc state, for which it 
may be suflicJcnt to refer the reader to what is said on that lub- 
jecti Sect. III., till such time as the properties of this earth at a, 
promoter of fertility be better kuown. It shall only be added, 
that wherever the practice is, to have arable land alternately in 
grass and tillage crops, it will generally be most a'!vantageous 
, to spread the lime in powder on the surface) especially if it be 
allowed to lie, for at least one season, in that state ; -and that 
where its quality, as quick lima, is not absolutely necessary, it 
will be more advantageous to have it mixed up with some kind of 
would, tlian applied alone, making the mould of an opposite 
consistence to the soil on which it is laid. 

- The other great object of applying manure to the soil is, as 
above slated, that of storing it with food sufficient for the nou- 
rishment of the vegetables to be cultivated upon it : and this, it 
has been observed, is derived from decayed organised bodies. 
Some of tliese are possessed of peculiarities, on which various re- 
marks have been made, in the preceding Section, by which some 
j udgmeni may be formed of the proper mode of using their for 
matmre. But F.irm Dung, the most important article, may still 
.equire some farther consideration. In the last Section, a number 
of aphorisms vztq stibmittc^d to the ciiaailiiatioii of the |iublic. 
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If diese are admitted to be founded in truA, they may wrve to 
correct some crtoneoua opinions lield concerning this subalanee, 
and to direct how ti may be most advantageously prepared and 
applied. From the doctrine contained in these aphorisms, we 
iearn, that some of the component parts submit to putrefoction 
more quickly than others; and that those which are become 
putrid, when ihey come in contact with those still resisting, 
facilitate the putrefaction of the latter. — Hence all the ingredi- 
ents should be mixed, and spread over one another in regular 
strata, so as to come in mutual contact. 

That when the mined ingredients arc surrounded with putrid 
vater, they gradually putrefy, dissolve, and are diffused in it, 
with little waste, and that putrefaction goes on without ceasing 
so long as they are kept moist. — Hence the mass should be so 
much compressed as not to leave vacuities among its parts; tup- 
plied vrith water sufficient to fill the smaller interstices; and kept 
kvel on the surface, that all parts may be equally wet. 

That when putrefaction has commenced in these wet substani 
ceti surface mould facilitates the final decomposition, eagerly ab- 
sorbs and retains the essence, allowing only the superfluous water 
to escape. This is proved by ocular inspection of soils which 
have been long and much dunged, where the stirred soil is of a 
dark colour, and what is immediately under it retains its original 
hue. — Hence there appears no necessity for continuing this sub- 
stance under preparation, till it be reduced to its JirH principhi, 
by which aie lost the gases which escape in the preparation, and 
the gentle heat which the latter fermentation excites in the soil, 
liiat when the substances iu question, or their solution, are ex- 
> posed to evaporation, water only escapes, leaving the substances 
' nseniially the same as before ; but by long exposure to light and 
air, the undissolved part alters its ci^our, hardens, and becomes 
more difficult of solution. — Hence there is no cause for the ap. 
. prehension which so generally prevails of dung being robbed, by 
^ craporation, of its essence, its oils, its salts, and all these f.ne 
things ; but nevertheless it is prudent to turn it, with all its mois- 
ture about it, quickly into the soil, and not suif».T it to remain in 
a situation in which its solubility is injured. 

Upon the whole, from any thing yet known, it appears that 
farm^dung is most economically prepared by being macerated in 
a wet dung-stead, and may be safely carried to the field at any 
period, when the land is in order for having it quickly ploughed 
in. But if there should still be a necessity for carrying it out at 
iny other period, a quantity of mould should be provided, witH 
pvt of which a base should be formed of at least 8 or ^ inches 
thick on which to build the heap of dung ; and as soon as the 
Imp is finished, the rest should be clapped around and over il 
ol eqiial thickness : Where peat moss is at command, it is verf 
proper for this purpose. In this manner, though the bulk will 
it diminiihcd, 3 good part of the essence will be preieiTC*^ 
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Befou quitting this topic, it is hoped it will not be ihought int- 
pertinent a^rain to recomoiend the reguUr spruadiiig axid careful 
division of llie clots of dung, so that the soil and the nianure maf 
come more in mutual contact. The difference of eilect between 
this and the clumpy manner in which the saipe business is some- 
times performed, will be found not less than a tenth of the whole, 
and well worth the attention 'of every prudent husbandman i nor 
is it less worthy of attention, to plough in manure with an ebb 
furrow, so as to be near the surf.ice, within reach of the tempe- 
rature of the atmosphere and the roots of plants. 

Well digested earthy comports may be exposed on tite surface 
with stil! greater safety, than town dung. The organir^ed hub- 
stances being decomposed, and the sulutinn absorbed by ihe 
earths, it is retained there in readiness lor the nourishment of 
plants, wherever it is appliiid. These composts are therefore 
well suited for spreading on the suiface, to promote the gruwtb 
of the present crop, commo^ily called top-dressing ; and will be 
found beneficial for that purpose, wherever tlie practice is con- 
venient or practicable. They are with equal propriety spread 
on the surface of pasture grounds:, and either promote the 
growth of herbage, or uf corn crops, whea ploughed in : and 
they have the additional advantage, tlia). they somewhat increaie 
the thickness of thin soils. 

Among the various purposes for which tlie earths or earthy 
composts may be successfully applied, is that of amending the 
construction of barren soils. Thin, ill constructed soils, on an 
impervious bottom, are more permanently amended by a cloa; 
covering lying over the surface, than by the most operose eier- 
cise of the plough. By the former the soil is thickened, an in- 
creased growth of herbage is excited, the soil is defended from 
the storm, the subterraneous beat is retained, and a mciltjwoess 
is gradually operated, which, under good husbandry afterwards, 
iriil long continue. Whereas, after mechanical pulfetization, 
the particles of such soiU often coalesce more lirmly than be- 
fore. Hence it may sometimes be prudent to resoit to the influ- 
ences of Nature in aid of human industry. 

Hitherto the consistence of the soil only has been adverted to; 
bat, for tlie purpose of abundant vegetation, it is requisite that it 
be of the same consistence for a sufficient depth, not only » gire 
ample range to the roots of cultivated plants, but to iccaia x 
sufficient store of water in a proper state for supporting them, 
in a dry time, and allowing the excess to pass downwards in a 
wet time. When the soil is ihm, iind the bottom so impervious at 
neither to suffer water to rise in exhalation during the scorching 
drought of summer, nor to descend in great rains, the crop is 
apt to suffer from the one extreme or the other, and ii seldom 
plentiful. Even where Nature has been bountiful in giving am- 
ple depth to the soil, if that gift has been long despised, and the 
surface stirred only with a sapetacial scraping, tlie uawirrri " 
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€afth below will donsolidate, and the defect of a thin soil on an 
impervious bottom wilU >n some degree, be experienced. To 
preserve a sufficient depth of soil is, therefore, in all cases, of 
vast importance, and has perhaps been too little attended to in 
the practice of modern husbandry. Much ingenuity has been 
employed to facilitate the execution of field labour; various iOrms 
of the plough, to operate with less resistance, have been con- 
structed ; and the work has been executed by the application of 
less power.- This i& no doubt a great step in improvement, wlien 
the purpose can be equally well attained. It is pleasant to see 
the ploughman conduct a pair of well trained horses to the tield, 
ands in a masterly manner, perform the work which formerly re- 
quired the aid of an awkward ploughboy, and a number of un- 
wieldy animals : and when the implements are weU constructed, 
the horses powerful, the soil pliant, the bottom not obdurate, 
and the ploughman intelligent and dexterous, this, no doubt, 
may be done. But the passion for imitation is strong ; fushion 
overrules judgment ; and two feeble animals, ill appointed, are 
expected to perform what is task sufficient for tlie most power- 
ful — the surface is slightly scratched — attention to preserve the 
depth of the soil disregarded — and the progress of fertility re- 
tarded. * It would seem proper, therefore, to pay a due regard 
to this important branch of Agriculture, and employ power 
adequate to the resistance, so as to stir the ground to such a 
depth as a healthy vegetation requires. This, however, is pecu- 
liarly necessary where a thin soil on a dense bottom is to be im- 
proved. The soil should be turned over to the boitom, and a 
part of the hard subsoil along with it. When this sterile sub- 
stance is mellowed in the air, a good dose of e:irthy compost, 
mixed with it, will give it the property of a fertile soil, and, by 
increasing the depth, will prove a greater and more durable im- 
provement, than additions on the surface alone. 

There are diin soils, lying on bottoms faulty in the opposite 
extreme, which may be improved in the same manner. \Vhen 
the soil has, immediately under it, a bed of sand and gravel 
which cannot retain water, the crOp upon it soon sickens in the 
summer's drought. By turning up a part of this porous matter, 
and mixing it with compose formed of tenacious earth, the soil 
would be made more retentive of water, and the defect greatly 
palliated, f 

- — — 

* Thb stricture perhaps is not popular ; but, it is to be feared, it is not tlie 
Im juat. There arc people living who remember fields, formerly pluugbju to 
A great depth, by the joint force o** hon»e8 and oxen, and bearing large cro^.'s, 
^ch now, scratched by two sorry jadc.-^ yield very scanty ones. Other symp- 
toms might b« stated, aitd much more sal it to the some purpose; but it may be 
tbougfat a digre&Mon to enlarge on aruti'. ^- tlie subject ox* a prior chapter. 

t When the soil is of a favoura' i^- construcdon to a sufficient depth, there 
^U be BO need for mixing earthy ninrrvi .s with the maniure. Heterogeneous 
BiiUucs of uuconsumablc matter are apt to excite an undue pcrcsity, and fbxitf 
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Composts of peat moss differ greatly from those of which 
some kind nf mould is the principal ingredient. The vegetables 
of which this substance is composed, are the most durable of all 
the minute tribes of the vegetable kingdom ; and the mass form- 
ed by them, still remaining undiminished, was long regarded 
as incorruptible, an unsightly load, overwhelming much of the 
surface of the country, and almost useless, except for the fuel 
that was cue from it. But in later times, it has been discovered 
tliat, notwithstanding its resistance, fermentation may be excit- 
ed in it, by the arts of human industry, and decomposition be 
accomplished ; so that, like other vegetable substances, its prin- 
ciples may again revive in a new vegetation. This has now been 
ascertained by numerous experiments, on a large scale, in dif> 
(erent parts of the country ; f whereby it has not only been made 
productive of plentiful crops of cultivated vegetables, on its na- 
tive field, but had ihe same effect when used as a manure to o- 
thers. Instructed by these successful experiments, we now see 
that the turbaries, interspersed over the face of the country, are 
a great fund of fertility, which nature has stored up, in a bar- 
barous age when the people were few, ignorant and inactive, to 
support the numerous, active, and industrious population of a 
more enlightened period. It becomes, therefore, the enterpriz- 
ing husbandmen of the present limes, to avail themselvet of 
tliis gift of Providence, by converting this torpid subsianee in- 
to valuable manure, wherever ii is accessible. As rules for pre- 
paring this manure are known, and the practice of using it 
become pretty general, it shall only be added here, that as the 
agents employed to excite fermentation on this substance, act 
more powerfully the more its pans are separated, the mots which 
is best adapted to the purpose, is such as is friable, and falls ea* 
sily asunder. Gut pure peat-moss undecayed, is held firmly to- 
gether, as well by the filaments of the plants, as by a kind of 
viscidity of which it is possessed. If, therefore, there be no o. 
iher at command, it should be loosely laid up in thin heaps, ex- 
posed to the weadier, and lie as long as convenience will admit J 
and the lower parts, as being less &brous, ate preferable to those 
nearer the surface. 

Finally, preparations from decayed organized bodies being 
not only the sole subject, within the reach of human power, by 
which direct aliment to cultivated plants can be conveyed, but 
also, by repeated applications, a powerful corrective of the 

todgementa to tlie noiious inspcW, 1)y which the young crops are fteijuenlly in- 
jured. 'Die msiiurc, rendered soluble ky nmceralion In the duog-slesd, wilj 
be best a]ipUi:d alone ; nnd a moderate quanlil;, accurately spread, and repeal- 
ed Bl short intervals, will be preferable to a grvat load ut a time. 
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'AultE of Mils both of a dense and porous quality, it is of tha I 
•greatest importance to tlie liuibandraan to have this subject at 1 
command, in such abandonee as to produce the desired effect I 
on every field, in course, on which he finds it convenient to o- I 
pente. Alternate courses of plants of a different cliaracter, 1 
ihat is to say, of culmiferous and leguminous plants, commonly 1 
called while and green crops, regularly succeeding each other J 
from year to year, and of tillage and grjss crops, succeeding 1 
each other, commonly called conveiUble husbandry, an economy I 
very generally adopted in Scotland, is well calculated for ihi» 1 

Eiurpose. It was a very antient maxim among the culiivaiois of I 
,and in Scotland, though it has frequently been ill observed, I 

SoTv peas and corn year about, I 

AiiU <iou'll Tiever run laud out. I 

An econocoy upon this principle has, however, of late, been re-. I 
duced to a regular system in some districts, where the climate it) I 
most favourable, the soil happily consttucted, and tlie cultiv>ttorti 1 
active and intelligent. By a strict attention to keeping the groun4l I 
free of alt kinds of weeds, and the injurious effects of stagnunk' I 
water — by preserving the friability of the soil by the repeated^ I 
exercise of the plough and harrow — by tlie intervention of a^ I 
broad-leafed crop, which overshadows the surface, aud draws, I 
much sustenance from the atmosphere, between two cuiraiferoai: I 
crops, which depend more on the soil for their support— by malt-. I 
ing the greatest possible quantity of manure from live stock care- J 
fuUy tended and fed — and by carefully economizing this manure, i 
to as to give every field its share in due rotation, the soil has been 1 
preserved in a state of undiminished productiveness for a num- I 
ber of years, without scarcely ever resting in grass longer thaa 1 
one year at a time. If this productiveness can a!ways be preserv- J 
ed by tlie same mean& — if the favourable cf^nsistcnce of the soil I 
will not at length be deranged by incessant cuUure~--if the sams 4 
plants, naturally aliens of tlie country, will not become more I 
liable to fatal diseases by being long repeated in quick succct^sionft, 1 
on [he same fields — or if the land will not become weary oi ^th\ I 
(iacing them, are questions which time ratist answer. , I 

But there is not a great breadth of the country so happily cir-! I 
ciunstanced. The quantity of manure which promutek a leW 1 
])leatiful crops on those fertile fields, would scarcely h~<ive anf I 
iicnsible effect on many others. The manure which, by the strict^ I 
«n ecoDomy, could be made from all the live slock which could I 
be supported on less fertile land, would be inadequate to what} I 
plentiful crops would require, if the whole farm were constajidyj. J 
•cropped. Qui, by putting one field after another in grass, he\ 1 
fdic the soil be exhausted by cropping, it yields ^ return pro- I 
portioned to its fertility, wittiout expense, its herbage is attract'* I 
ing food from the atmosphere, and its powers are renovated. ln,\ i 
'hrincpT! •irre, t^c (■r.-.^^w rf cv'hi'.'-JtH land being cuiuilcit, (^ i 
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fflannre, for its supply, U more abundant, by which it h fitted 
to bear valuable crops, anJ yield better grass in its turn. Tliis 
judicious system is veiy prevalent ; and whoever blindly departs 
Irom it, wiihoQt having the commiind of adventitious manure 
from organized matter, foolislily labours to his own loss. Whca 
the value of the crop does not eiceed that of labour, seed, i-ent, 
£'c. both the owner and the public suffer loss, at least, equal to 
what the same ground would have yielded in pasture: and who- 
ever continues, injudiciously, to labour land, for a crop to which 
sufficient feeding manure has not been administered, to give ra- 
tional expectation r>f a profitable one, not only hurt& hi^ own iii- 
tciesi, but is the enemy of society. The cfFeclual demand and 
money price ol ihc produce frf the dairy and the shambles, is rot 
less than that for corn. The soil cannot produce advantageous 
crops of coru, wiihout being duly stored with vegetable pabu- 
lum, which can only be administered to a certain proportion of 
the whole : — Wiiat is so treated, is q uatified to produce more and 
better grass; — continued repeiiiions of anirjal and vegetable 
substances macerated in putrid water, and still imperfectly fer- 
mented, separate the parts of dense, and &11 the interstices of 
parous soils ; — and, in short, it appears that by the system of 
convertible husbandry, accommodated to circumstances, and by 
this system only, the general fertility cf the countiy may bC pre- 
served and improved. ' 
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It is known from ejiperlraent, that plants will grow in sand and , 
clay, with the addition of distilled water and atmospheric air ; 
itnd that after the plnnt has grown, if it be taken out by the roots 
perfectly clean, that the sand and clay are exactly in the same 
([uantity as before the vegetation of the plant. 

The whole of the nourishment of the plant, growing thus in 
pure sand and clay, is therefore taken from the water, or the 
atmospheric air. 

It is farther ascertained by experiment, that certain substances 
being added to the sand and clay, tlie plant will grow more lux- 
uriantly in all its parts, than if it had grown in sand and clay 
alone ; the water and the atmospheric air being the same. 

Substances which, when added to sand and clay, occasion a 
plant to grow more luxuriantly in all or any of its parts, are call- 
ed Manures. 

Plants coDsift of root^, herbaceous stems and leaves, flowers. 
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fruity seeds. . Certain substances added to sand and clay, arc 
InQwn bj experience to make plants grow more luxuriantly, some 
in their roots, some in their herbaceous stems and leaves, some in 
their flowers, others in their fruit, and others in their seeds. 

It is farther known by experience, that certain substances will 
have ft very different enect in promoting the luxuriancy of plants 
when add^ to pure sand and clay, from the effect they will have 
when added to sand and clay with which other substances have 
been previously mixed. Or, in other words, one manure will as- 
sist another in producing luxuriancy in the growth of the whole, 
or any part of a plant. 

If one species of manure produces no effect when applied to a 
mixture of sand and clay, unless another manure has been previ- 
ously, or afterwards, employed; and if the manure which it is ne- 
cessary to employ previously or afterwards, produces an effect, 
whether the other had been employed or not, which effect is, how- 
ever, greatly increased by the addition of that other manure, the 
effect of the one manure must be that of producing an alteration 
in the other manure, or some alteration in the plant, by which it 
may profit. * . , , 

All the experiments which have hitherto been made on the ad- 
ditipn of manures to sand or clay, have been performed only in 
small pots, in such quantities as not to be at allapplicable at large; 
or in some other manner, so Uiat no certain conclusion can be 
drawn from them. All other experiaients on manures, particu- 
larly those made by practical farmers, have always been upon 
sand and clay mixed with an unknown variety of other substances; 
and carried on without any attempt to investigate what these other 
matters were. 

It is therefore proposed, that some effectual experiments should 
be made upon sand and clay, mixed together in such proportions 
as may be rendered rich soil. For this purpose, a field should be 
chosen, naturally consisting of such a mixture; known by expe- 
riment to be from one fifth of clay and four- fifths of saod, to half 



* A manure may be itself the food of plants, or it may lie of a kind that 
win bring other manures to a state adapted to their digestive powers, or it may 
cidte in the plants tbemsilves an operation which may cause other manures to 
be digested, that othen^'isc would not have been so, or may render an imperfect 
digestion complete. A buttock of. beef, for example, yields essential food for 
nuui ; but if a man had neither knives ami forks, nor teeth, nor any other mode 
of cutting it in pieces, it could not be swallowed, and, even if swallowed, it 
ctMild not be digested in a weak stomach, unless pepper, or some other stiuiii- 
l<nt, were thrown in with it. Neither the knives and forks, the teeth, nor the 
pepper, give neurisbmcut to a man ; yet, without tliem, the beef, which gives 
the nounshment, could not be digested. Now, the question, with regard to ma- 
nures, when different sorts arc mixed together, is, which of tliem represent the 
buttock of beef, which of thc-m the knives ^nd forks, and teeth, and which of 
them the pepper ? One principal object of the propostxl experiments is to dc- 
^e this point, which authors arc by no means agreed about, although it be ib^ 
"^undatioa'of a^ricukure. 
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teconcnivM it will be preferable, in this instance, to mix tlicaiK- 
more nitli the soil before the seed is conMuitted to the ground : the 
otperiments may al'terwnrds be varied, or they might be tried in 
Ufiiirent manners upon the remaining parts of the Seld. 
Sd div. Tfiedungof aniiuuls not putrefied, such as cov-dungi 
night be procured reoeut in sufficient quantity, 
liv. Vegetnble substances not putrefied. The diing of 
taminivoroua aiiinials cunsists, in fuct, of vegetable substances, 
one through the operations that take ))iace upon ItKul in 
tines of the nninials, but not putrefied. 
I. £tb div. Animal substances rendered snlublc In water, but not 
n the least pulretied, 

"v. Animal substances rendered putrid, such as pieces of 
int maslied down very minutely, and kept in a tuUicient degree 
it to render ihem perfectly soluble tn water. All the abnvE/ 
I and vegetable substances are nearly Iree from any sa'' 
r; and therefore, in the first experiment, such animal or 
trescent substnaces may be neglecttd as contain saline mstisr, 
as the dun^ of pij^euns, sheep, &c. ; because in primary e 
lentB the eftecta should be taken separately as much as pos- 
; Afterwards, their conjunct effects may be made out by sub- 
iquent experiments. 

ext class rf manures is saline substances ; of those, r 

ral salts are the 6i:' that should be tried. Of the gieat number 

^f these, all rf which may differ from one another, it will only 

essary to try one at first ; and he would propose — 

7th div. Sea salt, which ought to be rendered quite pure. 

I ihe second class of salts, earthy lalts. 

Sth div. Epsom salt, the substance contained in sea water and 

fin the residuum of sea water, after the sea salt has been separat- 

id from ir. 

Other earths than sand and clay may fertilize the soil j but in 

; primitive experiments it may be sufficient to try calcareoui 

■ its two Et3te=. 
Bth div. Pure calcareous eardi, rr lime. 
10th div. Calcareous earth, combined with gas fjr fixed air. 
U th div. The last division should be of the natural earth only, 
vitb this diffeience from the Rnt, that the plants here shoidd 
instantly wa'ered when the weather is dry, 
■■1 All these applications should be equally applied, according to ' 

ner above described, upon the acre on which the soil el 
^c other acre has been laid. 

If a field were procured of five or six acres, Dr Fordyce would 
' .0 wish the sand and clay of a quarter of an acre to be cteami 
cultivated soil, which should be laid upon another quarter of 
acre, in order to try upon both the comparative effects of ii ' 
■IgBtioD, or watering, upon the land and clay alone; and upOB tin 
Mil already containing animal and vegetable matters. 
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Chap. XII. App. Part 4, No; 2. continued. 

Plan of the FiM^ as poposed to be laid ouifor Experiments ori 

Vegetation. 
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Chap. XII. App. Pakt 6. 

No, I. Of Iiiri6ation. 

Sccr. 1. 0« Wears and Dams^ and Flood- Hatches or Sluices* 

One or other of these are commonly wanted in irrigation* If 
the stream be small, (of only 2 or 3 feet wide), then a dami may 
be made with a few sods or turf, which will be sufficient ; but if 
the stream be 2 or S yards wide, and abundance of fall to the 
meadow, then a dam of sods will likewise do ; but it .must bo 
covered over with stones like an arch, otherwise, in floods, the 
water will drive it away. If stones cannot be got, then a pieca 
of wood may be laid across die stream ; and piles or stakes drove 
10 to the bottom of the water above the piece of wood,which, rest* 
Uf.g against it, will prevent the water from carrying away the 
^Hj^n ipade above, and resting on, the stakes. If the water be ^ 
qj^ river, and it be all wanted to be diverted, the wear mnst 
be^^^e of dressed stone, and well puddled at the back with 
stifr^y^ or if it be wanted sometimes to let the water down the! 
cbajgk/^ sluices or hatches in frame work, will answer best. To 
4gf^*o^ these large species of flood-hatches would be tedious, 

^j^kl perhaps useless, as no person who is not acquainted with' 
inem, could execute them to answer the purpose. The kind of 

« wears used ^or taking in water to the mills in the North of Scot* 
land, built with rough stones, will do, where you have declivity 
Enough, without raising the stream above I^ or 2 feet, as sluices 
^r hatches are sometimes wanted for the feeders and conductors* 

Sect. II. On the Formation of Floated Meadows* 

The rules already given (see Chap. 12. Part 6.), being attend-^ 
eJ to, and the water carried with a proper fall* to the highest 
part of the meadow, (for it should never be upon a dead level if 
it can be avoided) j the neit object is, to make the conductor or 
feeder large enough to receive all the water that tlie stream con- 
tains, if there is land enough to use it. If there is a great fall 
from the wear or dam, to where the meadow is to begin, it may 
be made the deeper and narrower ; b\it if it is nearly level, it 
must be mad6 the shallower and wider, as it is only near the too- 
of the stream that the water has any draught. It isi of no use tf^* 
make the bottom of the conductor deeper tlian the feeder wilf 

* ^ — - - 

* A proper fall is, frbm ftnc inch of fall in 20 yards, to one in .70, accckid^ 
uig to th« wti^t and velocity of the water above the mvuth of tbo cotidaatot. 
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dra-w the water out of it ; neither is it of any use to make the bot- 
tom of the feeder any deeper than the last floating gutter will 
draw it off. It is best to mnfet the conductor straight from the 
dam to the meadow, if it can be done ; if it passes through anf 
bollow, the sides must be raised (o keep the water up to its level ; 
but sweeping round by the edge of a hill or bank, will, in gene- 
ral be found the best method in the North of Scotland, and in 
all other hilly countries. In foriTiing the master-feeder, it will 
be necessary to ascertain the breadth and depth that will hold all 
the water that the conductor brings to it, and thence to the end 
of the feeder, where the Inst floating gutter goes out. Its breadth 
riiould be diminished all the way ; and, whatever its breadth may 
be at the beginning, it should end about 2 feet in breadth wherft 
the last floating gutter goes fff. If the ridges or beds be 10 or 
12 yardi wide, and abnut 100 yards long, with 6 or 8 inches of 
fall, the breadth of the flnating gutters should be about 18 inches 
at the head, or 2 feet, according to the length of the gutter j and 
about 6 inches at the lower end of the ridge ; This diminution of 
the gutter, serves to force the water out over the sides of thf 
beds ; and as a part of the water is always going out of the gtrlS* 
ttf, it is always growing less, and consequently does not roqui^ ' 
K) much iwoni to hold it. The stufF that is taken out of the feed- 
er, should be laid smoothly upon its sides, with a slope oajii^rd- 
ly, and raised about 6 inches above llie surface of the grUHfid ; 
and in crossing ridges, the hollows must be filled up witli'iU^eri* 
Buous stuff from high places, or out of the drains, so that the t(^i 
of the banks of the feeder may represent a straight horirontal 
line. -f- In making the floating-gutters, after both sides of it are 
cut with a spade, by a line, then cut again with a spade down 
ihe inside of your lines on both sides, beginning at the head, a- 
bout 5 or 6 inches from your line; so diminishing all die way 
down to the end, and pointing the edge of your spade, so as to 
toake it intersect j-our outside cut. When both sides are done, 
tile land in the breadth of the gutter will be divided into three 
■trips, theoutsiilcsof which will be loose, and will turn out whole 
in triangular furrows, which form the sides of the gutters, and 
keep up the water above the surface of the gl-ound. After the 
Hdes are cut, there will remain a fact strip in the middlet which 
must be taken out and laid in equal portions on the outsides of 
the foresaid furrows, or into the lowest places. In taking out 
the fast strip, it ia best to leave here and lliere a piece unremov- 
*d, which serves for stops, and saves putting in afterwards ; and' 
if yau leave too many, it is <]uite easy to lake out some of them, 
U it is always better to have to take out than to put in. These 

t Thii raiding of the bunts keeps ii 
fnuixl, Kliicli ih alivay! ncci"&-iry to luu. 
••tHualing gnllws rtllli proper oil ltU 
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»tops will be wanted more or fewer in number, according as iTiere 
TA much or little descent in the floating gutters : indeed, I haver 
always found it best to leave some fast places both in the feed* 
crs and gutters, where there is descent to require them. These 
porticms of fast land left, may be about one foot thick in thegut* 
ters, but in the feeder stronger, from two to three feet thick, ac- 
cording to the size of the feeder. When there is nothing left 
in for stops as above, the defect must be supplied by driving in 
stakes in the feeder,- and putting in boards or sods before them» 
to check and raise the water to the height you want it ; also sods 
Kuust be put into the floating gutters for the same purpose* 
Without stops, the water would all flow to the lowest end of jour 
work, and there run out too deep, while the higher parts of the 
meadow would remain dry. Notches are commonly used, at first, 
in letting out the water from the feeders and gutters over the 
beds ; but when the sides become older and firmer, it may be 
made to flow over them. The breadth of the beds, to be right, 
should not exceed 10 or 12 yards, or even 8 would be still bet- 
ter, if the piece of ground floated be small, and abundance of 
water at command ; but 12 is a very good size. However, as- 
the most part of the lapd that lies within reach of water in the 
North pf Scotland hath been formerly ploughed, and lefl in ridges« 
raised from a foot to eighteen inches high, you have no alterna- 
tive but to take the breadth of the ridges as they are, which. 
nhould always be done if it is old swarded grass, and the ridg- 
es tolerably regular, and not less than 8 or 10 yards wide ; but 
if they are less than 8 yards wide, it is best, in general, to 
put two into one, either with the spade or the plough. The 
length of a division of floating gutters should never exceed about 
100 yards in the ridges or beds ; because, if they are too long, it 
makes the water more intricate to size ; and, if the stream be 
fluctuating when the water falls in, the upper parts of the beds 
wilJ be dr}'. Indeed, sometimes the ridges or pieces to be float- 
ed do not exceed 110 or 120 yards in length altogether; in 
that case, it would be rather too short to cut into two lengths :^ 
But when the ridge or land is 180 or 200 yards long, (or a few 
more or less), it is' always best to cut it into two lengths, and 
if much longer, into three; and so on, if they are more. If the 
ridges are less than 100 yards long, take them as they are ; there 
is no matter. All floating is the better of a descent, from the 
crown of the ridge to the furrow, of from one inch in a yard, to- 
two inches. This must be attended to if the land is to be formed 
into beds with the spade or the plough ; but where it is in pro- 
per ridges before, they may be taken as they are, be the descent. 
less or greater than as above. If the land be plain ground, the 
stuff that is taken out of the drains must be laid at the back or 
the floating gutters ; which, in time, with the cleanings of the 
gutters and manure deposited by the water, raises even flat ground^ 
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In the shape of ri 



At the end of the meadon', and indeed 
al the end of every set of beds, there must be a drain (equal ta 
the size of tlie feeder that suppliei) the gutters in the beds with ' 
water), which must carry it off into a master drain, or immedi- 
ately into the river j and betwixt every two gutters there must 
be a small drain to receive the water tliat flows over the beds, 
and carry it into the cross or main drain r only these drains should 
be begun c|uite narrow at tbe upper end of the hedi, and increas- 
ed all the way down to receive the increase of water flowing from • 
the floating gutters. These small drains must he parallel with, 
and reverse in their dimensions to, tbe floating gutters ; least at 
the upper, and largest at the lower end : whereas the gutters ara 
largest at tlie upper end, and smallest at the lower. Tliese small 
I drains, if in a dry soil, will do 6 inches wide at the head, and ' 
18 inches • at the foot of the ridges. Tlie stuff that is taken 
out of them, is always wanted to make up hollows, or ti> make 
up the banks of the feeders to carry them through low places to 
higher ground; but wherever it is put, it must be properly smooth* 
ed, to let the water flow regularly over it. When a meadow in 
luge, and the surface not all upon one section, but has high, and 
low places in it, more feeders must be made, and more gposs or, 
nuBter drains. Sometimes it happens, that a feeder must cross 
a drain in carrying the water I'rom one eminence to anoth«ii- 
through a hollow: In this case a trunk must be made witlii 
hotids of the size of your drain, and placed in it, and the feeder 
carried over it. Your trunk must be as much longer than the 
width of the feeder, as will be sufficient to give room for proper 
banks to your feeder, otherwise the weight of [he water wilJL 
force diem out. If the feeder be small, and the drain large, it 
will be cheaper to make the trunk or spout correspond with tlib 
i'K of the feeder, and carry the water over the drain in it. Drains 
will always require to be deeper in cold, rushy, boggy, or spritty 
ground, than in dry soils. Hatches or sluices (one or more ac- 
cording to the si7.e of the feeders) are always necessary in the 
"loutbs of them, for excluding or admitting the waier at plea^ 
'lire i and also for changing it when the meadow is divided into 
divisions. I 

All the foregoing observations will be better understood by- , 
consulting die plates, with their explanations. 

It sometimes happens in the north of Scotland, and may fre-. 
Si^mdy happen, that tlie land proposed to be converted into aj 
*'icr.meadow hath been ploughed tlie year before, and is left, 
iJut in crooked, narrow, and irtegular-sized ridges, but full of. 
natuti] grass roots : In this case, it is best to plough it again, and 
■"^te it into proper ridges, by first levelling it, and then struighl- 
^ng the ridges, and gathering them up; so that the crown ma^ 

• Or two fci:!, atcurJiiis to [l,v IvngUi of Uic Ji-jlii, 
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be as many inches higher than the edge of tlie ridge at the fur- 
row, as the half of ihe bed is yards wide. This may be better 
Hndcrstood by consulting Plate I,, with the section, Fig. 2. 

The ground so ploughed must not be harrowed much, and 
as little of the natural grass taken out of it as possible ; for na- 
tural grass stands the water belter than artiUci^l ; and the more 
grass there is left in it, the less will be wanted to be sown. Pe- 
lennia) rye-grass, the shakings of natural-grass hay, rib-grass, 
and the like, may be sown to produce grass at the first ; and 
afterwards the water will raise grass of itself. The water maj 
be admitted (but with caution) in one year after it is done, if the 
land be firm, and plenty of grass-roots ; but two years after is 
better ( and it is best always to do it late in the spring, as it 
then grows against autumn, and is in no danger of being swept 
off with floods, even though snbjeel to be overflcwed- 

The water, in floating a meadow, should be made to flow over 
the beds about one inch deep, if the descent from the gutter to 
the drain be one inch in a yard ; but if the descent be greater, 
the same quantity of water will appear rather too little in depth. 
Less water than this is not strong enough to carry a sufficient 
quantity of manure or sediment over the surface of the ground, 
and to shelter the grass ; if much more than that quantity be 
used, it h'Tfs the grass, by keeping the air from it. 

All the I. thai I have seen used for floating here. In Ae 
North, deposits more or less of light manure on the surface of 
the meadows, particularly in going over the ground the first 
time ; but no water is so good after it hath been used two 
or three times, as when it comes first out of the river. Wa- 
ter should never be used above twice after it comes out of 
the stream, before it be returned into the channel again. But if 
it be again returned to the channel of the river, then the water -« 
recruits itself, by mud that may be deposited in the bed of the ^ 
river, or by water that may pass by the meadow, which has m>c^( 
before been strained ; and if this be not the case always, it is^f 
certainly so in rainy weather, which swells the stream, an j make^^ 
h flow over the wears or dams, or over its sides, and so passe^al 
by. In floods, the water is always richest ; and one good floo^^ 
will deposit as much manure on a meadow in 24- hours, as a clea^^ 
stream will do in two or three weeks ; therefore autumn flood- T 
ought always to be turned over the meadows if possible. If i_^3 
be wanted to make several floated meadows in succession dow^:^ 
the sides of a river, the water should never be used above iwic^i^ 
without returning it again to the channel of the river. Th aj 
perhaps may Increase the expense, by causing more wears i M 
dams, Sec. J but the advantage of getting a part of the wal^i^ 
in its original state, particularly in floods, will amply repay ll — ^ 
diifcrence. I have always found that water, used more th.=^^M 
twice, without being again recruited as above, does but ver 
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licde good. Having seen this so clearly deTiionstrated by mj 
own experience on a floated meadow in England, I have ne- 
ver tried it in the North of Scotland, unless in some trifling in- 
stances ; and I have still observed the effects to be the same. If 
water be used after once or twice straining over the land, the 
meadows should be to much ctrcumscribed as to make the wa- 
ter that went over the first meadow at three times, to go over 
the second at twice, and so on, always observing to use quantity 
of water for quality ; for the poorer the water is, the more weeks 
it will require to be on the ground. Again, if a stream be rich, 
the less time will do in a seas m at a time ; but when the water 
n turned again into the bed of the river, and taken out again a 
little space below the first meadow, then the water used as above 
on the second, will shelter the grass in ordinary tirres of waier> 
I and in floods it will enrich the land. I have been the more par- 

ticular on the above part of the subject, because I know that in- 
attention t-o this circumstan<:e has been productive of great de- 
ceptions, and sometimes has hurt the credit of Irrigation. 

As the succeeding plates are designed for information to the 

North of Scotland, they are adapted to tlie position of the fub- 

/ jects fit for irrigation there: Of which it niay be observed, 

f Istf that roost of the haugh or meadow land tliere is lowest 

at the side next to the river ; ^dlj/t that the most of this kind of 

^and is commonly highest in the middle of a haugh, r.c. between 

}he river and the next brae ; 3fl^/y, that very ■vOjaniiionly there 

'* a hollow on the side of the haugh or meadow opposite to 

^He river, and betwut a brae and the haugh. Now, as the 

fTt^und rises from the river to the middle of the piece of land 

^''-^ anted to be floated, ^as is generally the case here), it will 

*^^ necessary to take tlie water c4it above tlie land wanted to be 

^^^oated, in order to get it carried to the most elevated spot in 

^«ur designed water-ineadow. When a meadow is highest in 

^-^ le middle, and is long enough to be made imto two divisions, 

^J^ie second feeder must be carried down tiie centre of it, to make 

le "water fall off to right and left on the second divisions, as may 

e seen by Plate IL This second plate also shows the use of 

le hollow for cutting a main drain in, for carrying the water 

rom that part of the meadow into the river again. As the 

round rises from the river as abov« noticed, there is no danger 

►f want of declivity for reconducting the water back again to the 

^^•iver in this country (if it can be got on), as is sometimes the 

^ase in England, in flat land ; fcr there tlie ground is frequently 

liighest at the edge of the river, which makes it necessary some- 

^^mes to cany the water a considerable distance below the end 

<^ the meadow, before a sufllcient fall or descent can be got for 

^gain returning the water into the bed of the river. The case is 

3 tut the reverse here in Scotland $ for the water must be taken out 

^^boy^ the meadow ; and it will of course go in again at the end> \-'. 
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or any part of it, without having recourse to a back-drain a« 
above. 



Chap. XII. App. Part G. 
No. II. Description of the Plates. 

Plate I. 

Fig. ] — This represents part of a division of a water-mea^ 
dow, containing three complete beds, of proper length and 
breadth, on a large scalp of two inches for one Scotch chain of 
24* ells. P M F, represent a part of a master feeder, in exact 
proportion to tlie three floating gutters it has to feed, with a 
solid earth stop left in it, marked s. The three Boating gutters 
arc marked 1, 2, 3 ; and they represent a floating gutter in three 
different forms or stages. I'he first is designed to show the four 
lines cut with the spade in making a new gutter, before the sidei. 
are turned out ; the next, marked 2, is designed to represent the 
sides of a new floating gutter, after they are newly turned out s 
the next, marked 3| represents a floating gutter that has been 
some years made^ in which the form of the banks has disappeared* 
and the breadth of (he gutter only visible ; the dots marked in 
the gutter represent stops, or portions of fast earth left for that 
purpose. All the small drains answering to the gutters are 
marked wiih a d, and the part of a master drain with P M D. 

Fig. 2. — Represents the sections of the three beds above de- 
scribed, and are marked 1, 2, S, 

The 1st represents the form of a bed formed with a plough,^ 
before the gutter is turned out. The smaU dots at A, represent 
the section. of the angular furrow, formed with the spaide, as 
mentioned at page 131, before they aie turned out^ 

The 2d shows die section of a proper bed* after the angular 
furrows are turned out on the sides of the floating gutter. 

The 3d shows the section of an old bed and gutter, after the 
shape of the sides of the gutter haye disappeared. 

The 4th is a section of the feeder, with its back half bed. 

Fig. 3. — Represents the simple mode of levelling mentioned lU 
the chapter. A, the stream ; B, the dam ; C, shows a small 
notch or ditch in which the water stands dead level ; d d, two 
sticks set up of equal height above the surface of the water ; £» 
is the spot to which the water is wanted to be conducted, and 
to come out upon the surface ; d, is another stick set into the^ 
jrround, exactly the same height above its surface as the othef- 
two are above the water. Now, it is evident, from looking^ 
ever the two sticks set in the water, that if you see over ' ~ 
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third stick, the water will go to the place desired. The above 
is so simple, thai it will be easily understood by the figure, with- 
out any farther explanation. 

Plate II, 

Id this plate, I have attempted to delineate a ret^ular formed 
flat Y.ater meadow, on the position of the haugh-land in Scot- 
land, as mentioned at page 135. This piece of land is sup- 
posed to be in ridges, of from 10 to 12 yards, designed and 
ibnned so by the plough, or lefl so by accident, with a sufficient 
descent down it ; but from the cause mentioned at page 135, 
it is supposed necessary to take the water out of the river a- 
bove the meadow, as far up as the water might be raised witii 
• low wear of stones, high enough to go to the most elevated 
part of the meadow. For this purpose, the place marked A, is 
found high enough, Tfhich is a rough stone wear of about 2 fei't 
%h, and is supposed to divert from the river all its water into 
^e conductor B, in ordinary times. The conductor B is car- 
'fcd along the edge of a brae, to keep up the water to the levels 
^til it enters the meadow, when it is laid out into a feeder, with 
* hank on tlie lowest side, to keep the water above the surface 
•* the ground, so as to throw it with the more force into the 
boating gutters : The bank (and all the feeder banks) is describ- 
5** with a double line, with notches through it, for distribut- 
^S the water : The distance betwixt the notches is not fixed, 
^Ut variable at pleasure, and may be in one place one year, and 
"'fRgrent in another. The feeders are marked with a *C in eacU 
|**"uiich, and each main drain is marked with a D, being 2 in num- 
P*^**. The places, marked H, are hatches or sluices, ibr reniov- 
^^fS the water from one part of the meadow to the other. The 
P'^ces, marked with 1, are small apertures for letting off any wa^* 
t^i* that may remain in the feeder after the water is removed, 
^ 'Replaces marked with s, are stops for obstructing the wateri 
JJ5^^ tbrcing it over the sides of the feeder, or out at the notches, 
^ '^ c small dots in the floating gutters, are stops also for tlie sam$ 
P^"* ^~ posn. 

-I'his meadow is divided into foni' divkiions, which are marked 

i 
f 




* have attempted to show the water i^poi\. or in, the feeder of 
* ^*^ first and second divisions. The hatch is supposed to be lifte<\ 
^l*» in the mouth of the feeder that v.atcrs divisions 1st and 2di 
"*^'* the other hatch down, that i.s, in the mouth of the feeder that 
^' 'Iters divisions i3d .and 4 th. When this last hatch is lifted up^ 
l^^^d the other let down, it is supposed that the fall in this middle 
'"^dcr itf great enough to ',^!u\.' tho '.vatcr m the head f^jedcr b^n 
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low the mouths of the floatin<; gutters ; but if it docs not, a r 
or bit of board may be put. into the months of them, to keep tl 
bed perfectly dry, when the water is removed from one divide 
to another, as al)(>\o. A slab or deal is laid behind eaeh of t 
h:Uches, nirrkcd on thr phirrs with a deep, black stroke, th 
— — , as a bridge fev the person to yt;?nd upon when the hatel ^ 
are taken up or let down. It may be seen by the positions -.h^s* 
the hatches are placed in this n»eaclo;v, that any part or parts. , 
it may be watered at a time, or the whole of it together, 'i'l 
two sides of the above meadow are supposed to be wetter grouj 
than tlie niiildle, and in that case rhe beds are made a little na ^ 
rower : which should always be the case, that the ground may 2^ ^ 
properly drained ; for which purpose, in this meadow, the ou^ • 
side drain is made, or shouhl be made, a little deeper than th ^ 
others, to cut off anv surroundini; sink. The other small draio ^ 
betwixt the gutters arc supposed to be 6 inches wide at the head ^ 
and 18 or W inches at the foot. * This fize of drains is suffideu^ 
on a piece of dry haugh of the above description. 

N* B. The best water meadow that is in the power of good wa- 
ter, would be very unproductive (or perhaps made worse) if not 
properly drained, u e, with drains, small and great, to answer to 
Che feeder and gutters, as tliey are described on this plate. 

Plate III. 

In this plate, I have attempted to delineate a flooded meadow, 
formed from a piece of land which had an irregular surface and 
«hape, and had been formerly ploughed and left out in ridges 
about JO or 12 yards wide; some of them curved, some straiglit, 
and some angular ; u e. wide at one end, and narrow at the o- 
ther ; the ridges at the same time lying in different directions, at 
represented in the plate. From tliis circumstance, it was neces- 
sary to divide the meadow into 4? divisions, which are numbered 
2, 2> 3, 4. The 1st division is watered by the feeder, market! 
F I, which has a hatch in its mouth for admitting or excluding 
the water at pleasure, and is divided into 2 branches. Divibion 
2d is the highest corner of the meadow, and is accommodated 
with a Separate feeder, for two reasons: First, it being liighcr 
ground than No. 1, it is evident, that if the gutters had been 
taken out of the feeder, strong stops must have been raised to 
JkCep the water up to it, which are not good to keep in the head 
of a large feeder ; also, when the water fell in the river, the 
feeder would not be full ; and No. 1 being lower, would draw 
the water so low, that No. 2 would be but badly floated : Se- 
condly, by having a feeder by itself, it can be floated when the 
other two divisions are laid dry, &c. &c. Division 3d, is acconi- 
Aiodated with a separate feeder, which is again divided into two 



With C iachcs of depth at tlie bead, and 12 or 14 at tl)c foQt. 



y ■--; 



Chap. XII. Appendix, Part 6. No, 2. 159 

iir/iriehcs, to suit the position of the land, the ridges lying in two 
cfircetions, and being of different sizes. Division 4th, is tlie low- 
est c/irncr of the meadow, and is found low enough to convert • 
the drain marked I>, belonging to No. 2, into a catch-feeder at 
t' J*% ■ (which signifies catch feeder.) Division 2d, being rather 
l.ir|^c*T than the 4'th, it gives a small additional quantity of water, 
vrhicli makes up a little for the quality, as should always be the 
coso -where the water is used a second lime. It is supposed, that 
i*^ oi-clinary times the river gives water for F i, or the double 
fcetl^r F2, at a time, and, in floods, for ail of them togetlier. 
^^^<5xi the water is very low, one division may be done at a time. 
*^y Iiaving a meadow in divisions this way, the process of float- 
ing may be alternate tliroughout the whole winter or boating 
season. 

-ZV. 2?. From the height of the land on the back side, it is sup* 
posed that the conductor marked C must be taken out of the ri* 
^er at A ; and that, from the height to wliich tlie water is want- 
®<^ to be raised, a frame of hatches is wanted at B, which are t<% 
"® tstken out and put in at pleasure, that the water may be let 
(toiien its channel in the summer. As, by keeping it up, it might 
^^casion damage to the adjacent lands in heavy rain?, the hatch 
J^arked H in the conductor, is placed at a considerable distance 
J *'oin the river; as far so, as to prevent the water from getting in 
***^^iind it in summer floods, when they overflow the banks. Tliij 
*^J Ust always be attended to on rapid streams. 

CO* If the feeder becomes dry when the water goes down the 
^**annel, the hatches at the mouths of the feeder will supersede 

1*^ necessity of one in the conductor. 'I'he 3 principal drains of ' 
r,*^ *s meadow are marked with a D. H, at the mouths of the 
*^?C5dcrs, signifies hatches. 

-At. B. This meadow is supposed to be irrigated, in its natural 
^te, just as the plough left the ridges. 

I^lsis plan is quite easy to be understood on inspection, without 
"y farther directions. 

*^liis, and the former plate, is designed to answer the first class 
1-dnd, mentioned in the Chapter. 

Plate IV. 

^ "X^his 4th plate is supposed to represent a piece of water-mea- 

^^'^^^j made from a piece of liaugh land, lying between a stream 

r*^*^'^ked B, for driving a mill, and the river from which the said 

^ **'^^r is tsiken out, by means of a rough-built w^ear of stones at 

'vhich lets as much water pass over it as goes down the mill- 

■^m perhaps : — (These kind of wears are called Inlalces in the 

C^ *^*~th of Scotland, and the mill-stream is called the Mill-Lead.) 

^\ ^this case, it is supposed that the intake, as it is called, is made 

, * * ^dc closer, and the mill-lead serves for a main feeder. The 

't marked £, is too high for the water^ and cannot be float- 
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ed ; but, at C I, U is found to come out widi sufficient fall fot ' 
floating it. This piece is divided into two divisions, and is sup- 
plied with two separate feeders, C I, and C 2 } and two separate 
main drains, each of which are marked with a D. This dirt- 
sion makes it handier, as the mill may spare water for half the 
meadow, while it cculd not for the whole. Thus, in this mea- 
dow, the process of iloating may he alternate, throughout all the 



cnple hatcli, like those in Plate VIII., is placed in the 
mouth of each of die feeders, fur excluding or admitting the wa- 

The places in this, and all the plates, marked s, are stops. 

Ab this meadow lies low, and might have been spritcy with 
the sink of the mill-lead, the beds or ridges are made about 10 
yards wide, with the small drains between them a little deep- 
er and wider than in Plates 11. and III.; particularly the two 
drains, marked with a d. betwixt tlie firsi bed and the mill-lead* 
which ought to be from two to three feel deep, to keep the sink 
ot the lead from the lloaied ground, and also to carry uff the 
excess of water that may be pushed over the lead-banks in the 
time of a flood. 

N. B. This and the next plate are designed to answer the 
third class of land mentioned in tlie Chapter. 

There are many opportunities fur nieaduws of tliis description 
)n the North of Scotland. 

Plate V. 

Plate V. represeTits another floated meadow, which is £uppo»< 
ed to be fli-iated from a mill-lead, hfce Plate IV. 

This mill-lead, marked B, which receives its water from tlie 
river by means of a stone-wear at A, is supposed to carry more 
water lh»n the mill ordinarily requires, (or may be made to do 
so, by making its intake, or wear A, a little closer); but at thtt 
s^tme time, it is found that it can spare but half as much wz> 
(er as the piece to be floated would require. It is also seen, dia( 
the one half of the ground is high, and the otlier low, the low>. 
est half of it lying farthest from the mill-lead. This shows th« 
propriety of two separate feeders, as delineated on the plate. 

F I, the feeder for supplying the low part of the meadow 
with water, which can be done when the water is low in the 
milMead. F 2, the feeder for supplying the high pare of the 
meadow, which requires the water to be a little higher in the 
lead, to do it properly, than F i. It is supposed that, in floods, 
when there is an excess of water, both the divisicns may be done 
together; at other times, they may be done alternately. The 
advantages of laying out a meadow of the above shape in this 
v'ay, are these: — Isi, As there is a considerable fall in the 
ground from the mouili of F i, to where it begins to operate ft 
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O, three or four stops would be wanted in the feeder? to force 
the water out on the high ground : ^dly, These stops would re- 
quire to be altered and realtered every time the water was re- 
moved from the high to the low ground, and vice vers^ : 3dlf, 
A hatch would be required at O to keep the ground dry below» 
which would be as expensive as the one at the mouth of F 2. 
All of which circumstances put together, would render it as ex- 
pensive as the way described on the plate, and would be very 
intricate and troublesome to manage ; whereas^ in the present 
way, it is quite simple and easy. 

As this is supposed to be wet, spritty land, of the third class, 
a deep drain is made at d, for keeping off the sink of the mill- 
lead ; and the beds are in general about eleven yards wide, and 
well drained between. 

Plate VI. 

Fio. 1. is supposed to be a bog (like class 4th mentioned in 
the Chapter) lying between the foot of a hill and a stream 
of water, and abounding with springs issuing from the brae 
of the hill, which are all drained o^ by means of the drains 
in the meadow, except the upper ones, which are conducted 
into the second feeder, which forms a drain from thence to O, 
where it becomes the feeder for the second division when the wa- 
ter is on that part of the meadow, it being considerably lower 
than the upper part, by which means it gets the addition of these 
springs : At other times, the runnings of these springs are let out 
at O, and pass down a drain cut for taking off the sink of the 
hill, &c. and are conveyed by the drain D into the stream. The 
advantages of two separate feeders are the same as in Plate V, 
which I need not here repeat. 

The water for floating this bog is taken out at the junction of 
two small streams A \, and is forced into the conductor and 
feeder^ marked C F, by a dam or wear in the stream at B, the 
conductor being nearly level, or no more fall in it than is neces- 
sary to make the water move properly; by which means it waters 
the piece below it as it goes along towards the uplifted hatch at 
H, where it enters F i, and is forced out by the obstructions of 
the stops (marked s) through the notches in the sides of the 
feeder, and also into the floating gutters, and is spread over the 
land as represented in the figure. The other hatch in F 2, is 
shut down» which keeps the water up to a proper height ; and 
when it is uken up, the other is put down, F 2 being lower 
than F i, drains the water low enough in C F, to prevent its 
flowing out at the notches in the lower side, by which means the 
two divisions in the meadow may be alternately wet and dry ; 
but, in a flood, both feeders may be open together. 

The beds in this meadow are only 10 yards wide, with deep 
drains betwixt tliem. 
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Fig. 2. This figure is designed to represent a floated meaJiiw 
formed in a narrow valley by the aid of two small streams, A i , 
and A 2. 

Here the stream, by bein^ dammed up at B t, is found to 
force the wdier into F i, {without having recourse to fetching 
the water from a distance, as in some of the preceding plates)^ 
vhich floats the upper part of the meadow, and also the edge ot 
it brae with the gutter E, and waters the space betwixt it and 
ihe drain d 1, and the ^utier G, where it is a kind of catch-wort. 
"" aler that tuns off the upper part of the meadow, and off 
le braCi passes down the drain d 1, and fills the feeder again 
forfloating the lower division at F 3. 

middle division is watered by F 2, which receives the 
conflux of the small stream A 2, by it:: being obstructed by the 
dam B 2. There is an aperture at O, for letting the waste wa- 
ter out of d 1, down d^, when the first two divisions are laid dry. 

N.B. By using a part of the water twice, the whole meadow 
is watered at one time ; and, by the simple hatches in the mouthi 
of the feeders, it may be all laid dry, and the water pushed down 
its wonted channel, by slackening the dams a little -, which jnij 
easily be done, if they are put in with stakes and sods ; and if 
covered with stones, the water may flow over the top of them. 

This meadow is supposed to be made on land of the fit&t or 
second class, mentioned in the Chapter. 

Plate VII. 
Is designed to represent the diSerent kinds of catch-work appli' 
cable to ihe North of Scotland, or any hilly country. 

Fig. 1. represents a few ridges which have formerly bKa 
ploughed, lying betwixt a hollow at the foot of a hill, and a 
I small stream of water, marked A, 

^^vH In floating this piece, it is found that the water can only be 

^^H^k taken out into the feeder F, at the dam B. The stream 
^^^^^^Pter being but small, with a great detccnt on the ridges 
^^^^^ der to make the most of the' water, the drains are taken up at 
■^^^ C (i (which signifies catch-gutter), and are angled across th( 
m aides of the ridges, nntil they become floating-gutters again. A 

I luige ditch is carried round tlie meadow, up to D, to keep of 

m-t the sink of the hill, and also to drain the hollow. As the fcedei 



of the beds may be floated at a time, by stoppiug up the mouttu 
of the other gutters with a sod or two, or a bit of board. Tfaii 
»mple flgure will be immediately understood, by looking attlu 
plate. 

Fjg. 2. In this figure, flnating is represented on the side of a 
■loping brae. The feeder F is taken out of a small stream that 
has a great declivity, by means of the dam placed in it at D, 
This feeder is carried .ilong the face of the brae, diagonally, 
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ttl It comes to the outside of the uncultivated ground : It is then 
l->ent down to the dratii» which catches a part of the water that 
lin.s already flowed out of the feeder : It is then again carried a* 
cross the declivity as before, until it return to the outside of tiie 
brae, when it is again bent down to the drain as before, and us- 
ed in the same way ; and so on. Stops are placed at the turm 
of tlie feeder (as marked with an ts) for adjusting the water; so 
that a little of the first and best of it may be continued through 
all the work to the end, which makes up for the waste it under- 
goes by a part of it always falling into the stream. By the help of 
the stops, any part may be floated or Liid dry at a time. The 
small lines marked with a T, are small trenches, three or four 
inches wide, for watering the comers of the brae that the feeders 
leave out. The drains and gutters are made nearly upon a dead 
level aslmt the brae. This will be easily understood by con*, 
suiting the plate. 

Fig. 3- In this figure is represented a floated meadow on a 

small scale, done from a small stream of water. The upper part 

of it is two ridges, formerly ploughed, and floated in the flat 

floating way from F i . The next part is on the side of a slofung 

^rae, and is floated in the form of catch-work direct ; with this 

difference only, that the cross feeder is at one end, instead of a-* 

cross the centre of the declivity, which would be at the dotted 

J'ne C. By the feeder 2d, marked F 2, the water is carried along 

^^G edge of the declivity, on nearly a level line, until it reach the 

^»"ae and the cross feeder, where a little of the first and best of 

^e water is let into every one of the catch-gutters, (for so I may 

call them, as the second catches the water that flows from the 

^»*st, and the third from the second.) One or two of these beds 

'^^ay be floated or laid dry at a time, by the help of the stops at 

**» or by opening or shutting the notclics at the end of the pjut- 

^^^9 marked with n, where the water will fall down the drain 

f* d, or drying drain, into the stream. I tliink this way of form- 

"f^g catch-work direct, better than the other way of having a 

*yeder down the centre of the declivity, as it prevents the neces- 

^l^y of having the gutters upon a dead level, and at the same 

^*n:ie gives a better opportunity of drying the ground when requir- 

^"- A hatch or dam is placed in the feeder at H, by which the 

^^^ parts of the meadow may be Avatered aiternately. 

I^hcsc two last figures are adapted to the second class of land 
'^^^'ntioncd in the Chapter. 

^ A\ B, Catch-work should never be adopted, except where flat 
/Oating IS not practicable ; but as it must be sometimes adopted 
'7 ^'illy countries like the North of Scotland, let tliis rule be 
ii '^ys strictly adiiered to, viz. To continue the fe;eder from 
^® first to the last gutter, particularly when there are more thaii 
^*'o beds, one below the other; for it is evident, that the water 
*^*^U repeatedly ia the gutters one after another, would do very 

i 
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little, or rather no good, in the lowcmiost beds, as it would leave 
tJiG best of its nutricious particles on the uppermost bed ; from 
which it appears that the contents of the water thus used would 
not be equally diiitributed over all the meadow, which it should 
Tie. But by continuing the feeder to the end of the meadow, at 
before directed, and described on Fig. 2. and S. of last plate, and 
shilling the water frcm one bed to the other occasionally, this 
defect is remedied. 

One or other, or a part of one or other of the figures on the 
seven foregoing plates, will be found applicable as a rule by 
which to form floated meadov/s in the North of Scotland { they 
bein^ designed on the principles of the floated meadows already 
formed there, and on the natural position of the country. 

It must be observed that the size of the feeders, gutters^ 
drains, Szc. are not in exact proportion to the length and breadth 
of the beds, but are a iittle larger, to make the plans more intel« 
ligible ; the scale being too small to admit of keeping the exact 
proportion, and at the same time illusf.rate the work. But the 
exact proportion that they bear to each other, will be found in 
Jig. 1. of Plate I. 

It may be observed, that where large floated meadows are 
formed on a large and rapid river, care must be taken to allow 
the water room by whicli to flow over the banks in floods, be- 
twixt the wear and the hatches in the mouth of tlie conductor. 
In this case, the hatches should be at some distance in the con« 
ductor from the river, as in Plate III. ; at least some plan must 
be adopted to give the water scope*, and to keep it from getting 
in behind tlie hatches in the conductor, as it would hurt the grass 
or hav in the summer time, as observed in the explanation of 
Plate III. 

Plate VIII. 

This plate is dcsj;rned to represent the simple hatches men- 
tioned at page 130. Tlioy may be made of any size, from a 
foot and an half wide to f3.l feet wide single, and to 6 or 7 feet 
wide double, but not above 2 feet deep. 

Pig. 1. of this plate shows the frame, made of four pieces of 
wood, of I* or 5 inches square each ; or, which is better, S^ 
inches thick, and 5 broad, as the additional breadth gives the 
i^ide-boards a better hold of the posts. A, is the top of the 
frame, into which the two, side-posts BB are tennered. C, the 
&olc of the frame, about 12 or 13 inches above the end of the 
posts at the black line. After this frame is tennered together 
and pinned, side-boards about 1^ or 2 feet long, are joined into 
one another by ploughing, and are nailed upon the sides, as re- 
presented in Fig. 9. ; a.M also, upon the ends of the posts at the 
bottom, two boards are joined together, and nailed on. Thus, 
ift Pig. 2, A rcpresent« the top of the frame ; C C, the side and 
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bottom boards, I or 1^ indies tliick, nailed upon it; B B, « 
Space led on eucli post about 1^ inches broad for the hatch, l''ig. 
S, Co slide into, the ends of the boards holding the hatch ex ict- 
ly in iu place. In Fig. 3, A represents the body of the hatch ; 
B B, the two handles whereby. to take it out and in, and also fot 
holding the hatch together. 

FiQ. 4> shows ft double frame upon the eanie principles, with a 
post in the middle, and a small strip of wood nailed upon it, 
marked A : this strip keeps the hatches in their places without 
letting tbem move from side to side, as they would otherwise da 
^hen the one was out anil the other io, as represented in Fig. 4k 
Tliese boards that are put upon the sides must not cover all the 
face of the paste, but must leave 1^ inch bare on tlie inside of ] 
the frame, as before noticed. The above will be easily understood 
by consulting the Figures. 

The mode of fixing the frame is simply thus : — The aperture i 
of the frame must be fuliy as wide as the breadth of the feedel! I 
f'if which it is designed i And the frame being made, a notch is i 
cut in each side of the feeder, equal to the length of the sidB- J 
boards; and also into the bottom of these notches, and into the 1 
bottom of the feeder, to the depth of the bottom-boards and posts, J 
betwixt C and the black line Fig. 1> and tiie bottom-boards Figwl 
2. or i, J always observing to place the bottom of the aperture 1 
' 'Kther below tlian above the bottom of the feeder, that tlie sole^ i 
C, Fig, 1., may have a firm hold of the bottom. When tlie 
frame is thus set into the notches, and driven finnly down, the • 
l^ntches may be made tight about the sides and bottom by ram^ ' 
***ing or beating in stiff clay, which is best for holding it close t 
*>ut strong sods or foal will do ; or even peat-moss, if cloy can- 
not be had. A few stones may be causewayed into the bottoni 
"ehind the frame, if the force of the water tepds lo wear it. In 
■olid groimd this frame will answer very well, fixed as already 
'described : but where the land is gravelly or loose, the boai'ii 
• 'ttiugt be made longer and deeper on the sides and bottom, and « - 
'cw stones added on the sides, to keep up the banks, &c. I have 
*cen B frame of this description driven down by force into peat- • 
'^lou, or soft-bottomed land, after cracking the sward at the top; 
"Mod was thus rendered ijuitc tight, without nny mure ado. 

_Thia kind of hatches will answer in feeders from 3 to 6 feel ■ 
^Kle, where the depth does not exceed 2 feet, or 2}<. A slab ii 
l^laced behind these hatches, for the person to stand upon whe \ 
^raws them. This slab or plank is the better to be placed doss ^ 
*5» the back of the frame, and to have a good hold of the banki,*: 
■*>r supporting the head, or top, of the frame. 

Where the above kind of hatches cannot be adopted in taking 
*ater out of mill leads, find where the fall is great, a trunk 6 
*<* 8 feet long, 1^ or 2 feet square, with a liacuh in its mumb^ 
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vill do very well. This plan I have acloptcd nbc'n the vater irat 
taken through a high brmk, and ilie feeder but small ; — ThoeHrlli 
is put upon the trunk, and the bunk made up again above it. 7'liK 

I Arevcnts an excees of water from eoining out in floods, where 

Kwe streain is flticttiatiiig. 

Sect. I, — Genera! DirecHons. 
Whin a meadow \% fi>rmed on the prbciples of any of the fore- 1 
ling plans, and the principal finders and drains, with the floating 
letters and stnatl drains cut out, feeder-banks made up, tumps tak- 
tti down, hollows Elled, and the nno^t of the drain %vaS wheeled 
and otherwise disposed of; tlicn let ia some water with caution 
into the feeder and gutters : U7 this means you may rectify the 
stops ia the feeder and gutters, by making them tighter or slacker, 
more or fewer In number, until the water is properly sized. By ' 
the water you will also see whelher there is any di;ficiency in the 
feeder-banks ; in their being rither too high or too low in anj 
part ; which it is best to remedy while you have drain stufi" to dis- 
pose of, and die work is new. When the feeders are got right, 
then try the gatiers, and correct any faults you happen to see ; 
.then cut notches through the sides of the feederbanks, two or 
,4)iree inches wide, and also through the sides of the gutters. This 
■done, increase the water ; and it will flow over the »des of the \ 
"^tAi, by means of the notches and the obstruction of the stops, 
and the diminishing of the gutters. This done, it will be ser n it' 
there is any tamp that the water does not go rightly over, or any 
hollow that it ttarids in; which defects may now he rectified, xnd 
smooth by the help of the water, which is the truest 
criterion for finishing a meadow by. I have always found thu 
in levelling rough land, the sooner the water was admitted the 
better, as it prevents any useless work, Wlien the surface Is all 
got smooth and all the stuff disposed of, and the feeder-banks 
levelled, as above; a little more water may be admitted, but al* 
ways with caution ; because if a great force of water be admit- 
ted before the work becomes firm, it will endanger it, or would 
run down some of the feeder or gutter-banks, particularly if it 
was formed from recently ploup^hed land, or if there was much 
levelling upon it. This shows the cse of the notches for ll)c first 
year or two, which J have introduced in Tlate I, both in the 
feeder and gutters, and also in the feeders represented in the suc- 
ceeding Plates, the seals being too small to show them in the 
gutters. After llie work has stood for one year, and is grown 
firm together, more water may be admitted, and used more free- 
ly ; and in two or three years it may be made 10 flow over the 
banks, in general, without notches, as the banks will then bear 
it i and, the iitiantity of water being tocreascd, it will natnrally 
do so, if the stops are kept to a right pitch. After the work is 
tinishcd, obseiTC if any of the feeders or gutters carry too ht- 
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tie water t and if there be any such, mark the place ; and the' 
next teRson, when the work is trimmed up, widen that place a 
little : The stuff so produced will be found useful for making up 
any places that have sunk in any of ihe hollows that the feeder- 
bmks are made through, or eltewhere. The first year's grass 
may be mowed over the whole ground, or it may be pastured 
with sheep. Heavy cattle cannot be admitted while the work is 
tender, as they tread and tear the works to pieces. Where there 
are no sheep, if the ground is much cut up, it is better to cut the 
lank Bpoti, and let the reu rot upon the ground : the more 
there is left in this way on the broken places of the surface, the 
better, aa it filters tlie water the better tiie next season. 1 have 
alwuyi found this last way answer very well here in the North of 
Scotland. But, when the meadow is two years old, black cattle 
may be admitted with freedom. 

On poor land, or where it has been much cut up, a great crop 
of grass is not to be looked for before the second or tliiid year, 
»s it must be progressive until the land be properly enriched, which 
will require less or more lime according to the state of the land* 
and the quantity and quality of the water. 

Thus, the piece done at Pitf'ur, for Mr Ferguson, last year> 
which is about 3J English acres, (which, togt'ther with the re- 
mainder of the same piece, that lies above the reach of the water,- 
makes about SJ English acres in whole), let, before ic was float- 
td, for about 30s. or 40s. altogether, and let that same yeary 
when the work was new, for 3/. Thisyearit let for 11/. Hs.; and 
bj nest year it will be worth more. This piece cost 16/. in mak- 
ing, exclusive of a hatch, and may cost 20s. or 30s. per aHnuni ' 
for keeping in repair. 

The piecementionedin theChapter, of about 1S| English acres, 
lis) let in past years at about 4/. per acre i but this year (1SI3) 
it let St 60/. in all, or 4/. 8s. per English acre. This shews that 
floitin^ is a progressive and perpetual improvement. 

Sect. II. — On the Practice of Irrigation. 
A FLOATED meadow, when formed and brought to a full swarJ 
lurface, as mentioned in the last Section, must undergo an year- . 
It repair. Thus, in the month of October, when the aftermath 
ii ate off, the banks of the feeders nmst be repaired where broke 
down by the cattle, and the sand or mud that lodges in any of 
ihem thrown out. The sides of tlio feedeis and gutters may bar 
trimmed with a large sharp reaping hook ; and tlie bottoms iriay 
pt a slight shovelling out, more or less, according to the quan* 
tiiy of filth found in them : This stuff so produced, must be trod 
•Iowa smoothly at the back of the gutters, or put into hollow 

SUcK, fee. ; but it must always be observed, not to clean the 
'"ting gutters so hard at the lower end as at the upper, that the 
dimiiiuhing proportion of its size may not be destroyed, which I 
K'i 
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have seen sometimes done hj people inexpert in the busiaesi, » 
where and when it wa.s necessary to pare tlie sides with a spade. 
The drains will do with cleansing once in two or three years in 
the North of Scotland, as theie is not a long time for pastuiiag 
Jicre with cattle when the crop is cut for hay. 
I ; The stuff produced from the cleansing of ilie drains, is put into 
I ^llows, or used to mend the low places in the feeder-baaks, Sec, 
J -V. B. The woiks should always be got ready in October to re- 
' feive the autumnal floods in November ; and even in October) if 
the wott was not all cleansed, and a flood was coming down af- 
ter a heavy rain, it should be turned into the meadow, particu- , 
larly if the meadow was two or three years old. These first au. 
lumnal floods bring a great quantity of putrescent matter along 
^with them, which is particularly enriching to the soil, (f the 
water is turned in before the worjis arc cleaned up in a flood sa 
xbove 1 wheo the flood ceases, the water can be taken off again 
to £nish the cleansing ; and when that is done, it should be put 
on again in the beginning of November, with intermissions for 
the floating season, which in the North of Scotland, must be from 
ihe 1st of November to the 1st of June, ('. e. for seven months. 
, The process tlirough the floating months begins thus ; — In 
Hoveial-cr, the water is used very plentifully for three weeks or 
a month ; at the end of which time it must be taken off for a few 
days, or changed [o another part of the meadow, as no^rasswill 
do without having the water sometimes taken ofl" from it, to give 
it air : besides, if it runs too long on one place at a time, a scum 
is engendered which is poisonous to the grass, although it is not 
io soon produced here as in Gloucestershire, because the climate 
is not so warm. 

In December and Januarij, the water is used, as much as can be 
here, to shelter the ground and enrich the soil ; but there is here 
no vegetation in these two months, owing to the lowness of the 
temperature of the airj the heat being below the vegetation point. 
In these months, tlie process of floating is sometimes intermitted 
by the frost. In very frosty weather, it is better to take off tiie wa- 
ter from the meadows altogether if it is severe, and likely to fXXf 
tinue long; but tliis must be done at tlie beginning of the frost; 
otherwise, where there are batches, in two or diree days and 
nights frost, they will be so firmly frozen, that it will be found 
impossible to remove them. However, as there is no grass on 
the aieadows here at this season, the only hurt tliat the frost does 
i^ the ice in the feeder takes such a strong hold of the banks, 
that, by its expansion, it breaks pieces out cf them ; otherwise the 
ice, when it hath given a complete sheet to the land, keeps it 
warm, and the water sometimesruns under it: But if these months 
are not frosty, it will be necessary to give the meadows air once 
in two or three weeks, less or more, to prevent the engeoderins 
of scum as aforesaid, and to dry the land. 
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la Fthruary, the management is much the same as in January ; m 

only, if it be without frost, the water will require to be taken off ■ 

or changed more frequently, as, about the end of this monthi if j 

the weather be mild or sun-shiny, the scum will begin to make ■ 

!ts appearanc* again, if the water be continued too long on one I 

place at a time, (. e. more than about two weeks. The Plans of I 

the meadows that I have given, show, by divisions, how the wa- 1 

ter may be removed alternately from one to the other through I 

the fioating season. I 

Id Maj-ch, as the vegetation sets in, care must be taken to I 

tbelter the young grass as far as possible ; and wlien the water is I 

changed or removed, a mild day must be chosen for it ; and it I 

it best to do it in the morning, that the ground from whence it I 

is removed may be dry ere night, which enables it to stand a I 

frosty night the better. In this month, scum must be guarded I 

■g^nit as much as possible ; but, instead of changing the water I 

M stated times, it should be done according to the weather, al- I 

ways taking the advantage of a good day, which may vary the I 

lime from a week to once in a few days, less or more. I 

In the month of April, the water is lased more sparingly, and I 

changed more frequently, as the month advances, and tt>e grass I 

gets up> The same rules and cautions are to be observed in tliia ■ 

month) in changing the water, as are recommended in March. I 

In this month water is of great advantage in sheltering the grass I 

.from the cold winds, night frosts, &c. I 

Month of May. — In the beginning of tliis month, as the wea- I 

ther becomes warm, the water must be used more sparingly, and I 

firequently changed ; once in a week at least : and towards the I 

end of it, the water should be changed or taken off once every 1 

three or four days, always observing to take a good day for it, I 

ud to do it in the morning, as before recommended. By the I 

end of this month, or the first day of June, the grass will be so I 

far advanced, as to need no more water for the season ; and at I 

tfiat time, when the water is taken off the meadow altogether, I 

the meadow should be made completely dry, by opening all the I 

apertures in the feeders that communicate with the drains, as 1 

shown on Plate 11. I 

, A'. D- Through all the season, the engendering of scum (as I I 

iUid before) must be guarded ag.iinst, particularly in April and I 

Ipifay. This ecum shows itself iirst in the following iray i — When I 

^e water hath run too long on one place, t. e. five or six weeks m 

'without intermission, a brownish green substance will be seen ad- I 

lering to the grass and its stools, and floating or moving with the 'I 

ttBter like a hairy kind of wool, which, if not checked by re- ■ 

t&oving the water, will soon turn thicker and greener, and lastly ■ 

into s white scum, which, ulien dry, will adhere to the grass like ■ 

old rags or paper : The first appe^irancc of this scum is preceded i.fl 

by air bubbles on the water ; and if the water is removed whca^ ■ 

these appear, the scum will bi* prevented. I 
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This icum seems to be produced by the fermeDtatkHH of the 
^ater; afler which, itsoura, and undergoes decompositioii; wMcb 
|>erfects the scum, and makes it separate from- the water. iThe 
dower the water moyes, the sooner this scum is generated ; and 
ptagnant water^ in hollows, is the worst for doing so of any ; by 
which, and the exclusion of the air from the ground, the grass 
in hollows is very short and sour, as it grows none while it is 
thus immerged ; and would die altogether, were it not for the 
heat and air that it, gets in the summer months, when tbe meadow 
ss perfectly dry. This shows the necessity of making up the hoi* 
lows in a water meadow, and of giving the beds in it a good 
faUing slope from the feeding gutters to the drains, that die wa« 
|er may move quickly over the surface : They should be like the: 
sections of the beds described on Plate I, Fig. 2, and as treatecL^ 
pf under Sect. IX. on the formation of a water-xlieadow. 

During the floating season, it is requisite that each meado 
should be inspected at least once in every week or ten days, 
fee that the equal distribution of the water is not obstructed b; 
jthe pontiniial influx of rotten rushes, or stubble, weeds, lea 
||icks> an4 the like, provincially called psater-xisreckf or rtici. 
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Of Embankmemts. 

By the Rev. Joseph Robe&tsov. 

A KNOWLEDGE of the TOOst effectual method of ein]ban1cing 
nd, is of essentiad importance in a general system of improve- 
ent. Embankments serve, in agficultore, a purpose similar td 
^'^hat fortifications do in the art of war. They protect from ia- 
asion» and secure acquisitions. They not only enable the hasi- 
andman to defend the soil which he possesses from encroach^ 
and to prevent the fruits of his industry from being swept 
nezpectedly from his grasp ; but afford a mean of recovering 
om the sea or rivers those lands which, for want of such a 
otection, have in the progress of time been overwhelmed. 
From the important advantages attending embankments* it 
ould seem just to conclufde, that tliey could not be long neglectr 
d in any country where agriculture had attracted a competent 
hare of attention ; more particularly, in one whose limited ex« 
cnt makes the acquisition of productive land an object of primary 
agnitude, the largeness of whose consumption renders any dis* 
ppoifttment in its usual resources a cause of serious distress^ 
d the intelligence of whose inhabitants ranks high in the esti« 
ation of the world. Yet, though such a country is Britain, 
nd such the character of its inhabitants, there is perhaps, in a 
omparative view, none in which the system of embanking haf 
ecn more overlooked. 

In some places, indeed, exertions have been made in this way 
hich mark a high degree of spirit and improvement. In York- 
shire, in Lincolnshire, in Cambridgeshire, in Cheshire, and in 
«.everal other English distiicts, many hundred thousands of acres 
^ave been recovered from the sea and rivers. On the western 
^^ast of Scotland and in the Hebridian isles, large acquisitions 
^lave also been made« But still immense tracts, along 'the coasts 
^^d on sides of rivers and lakes, remain under the power of wa.- 
^^i*. By the embankment of Lancaster Sands alone, the expense 
^f vrhich, it has been estimated, would not exceed 150,000/., no 
'^ss than sixty square miles of land might be gained. And 
^i^cng the Hebridian isles, it has been calculated, that above 
-^^»000 acres still remain to be reclaimed from the sea. It must 
^ farther noticed, that there is scarcely a river in all the ponn? 
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try that flows through flat land, which, for want of proper em- 
bankments, does not commit, every season, great devastations 
upon its banks, either rendering large tracts unprodactiye, or 
sweeping away the harvest they have reared. 

In attempting to mark out the causes of this general neglect^ 
it is impossible to join with some writers, who endeavour to trace 
it to the facility with which this country has, till lately, obtained 
supplies from abroad, or to any general impression of security 
'which may have prevailed in that respect. There is no instance 
in which individuals were ever found to be guided by such ge- 
neral and distant considerations of policy in their private con- 
duct. Every man is sufficiently anx.ious to secure the harrcst 
of his labour, and to protect his lands from encroachment* as^ 
well as readily disposed to fall into any measure that oflFers a faic* 
prospect of territorial acquisition ; and it is folly to imagine diaC 
his endeavours will, in the smallest degree, be increased by an^r 
imprcssioQ of what the country might either suffer from his ne-* 
glxgence, or gain by his enterprize. 

Perhaps a more immediate cause of the inattention to embank*- 
znents may be found in the general prosperity of our manufactures 
,and commerce, which, by affording a quicker return' of profit 
than any other branch of industry, have hitherto attracted thcs 
bulk of the national capital. For, when we consider the grea^ 
expense, and in some cases hazard, that attends embankments^ 
there can be no doubt that a want of capital must have operated. 
more severely against this, than any other branch of rural im*-. 
provement. At the same time, a great deal must be attributed 
to the inattention of landed individuals to their property, to ^. 
narrow jealousy of the prosperity of tenants, and to a want o:f 
cooperation among adjoining proprietors, arising from opposite 
views of interest or different feelings of enterprise. 

It if, however, to be hoped, that as agriculture is every da^r 
becoming a more favourite object of pursuit ; that as proprietoc^ 
;;^re in general bestowing more attention to the improvement 
^eir estates, and of course imbibing more just ideas of thing 
the system of embanking will be as generally adopted as, fro 
)t^ i^)portance, it merits. 
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Appendix, No. 1. 
O.'^ Live-Stotk. 

Ik the Fourteenth Cliapter of thU work, tho se^'e^al species of I 

■•he agricuitura! live stock of Scotland, and the rnrieties of eack,' ] 

Slave been treated of at some length, but with only a genera! re^ j 

.Jerence to the districts which they occupy. In this article, it i 

■propoBetl to mention the live stock of each countyi and, wfacw I 

■that can be dnnc, to notice theJr numbers and value. It wilt' j 

licre be proper to attend to those kinds of animals, which, owinf. ( 

to their value being comparatively inconsiderable, or their in*.i J 

iwrtance to the husbandinan being merely local, it was thouglA> 1 

unnecessary to describe, in the C^hapter itself. Ilabblls, Poultr^it 1 

Bees, &c. siiail therefore be noticed sniong the Jive stock of tb^ ] 

. several counties, and more particularly of those in whicli they 

have been found the most valiuihle. The arrangement of the' ] 

counties that has been adopted in tlie First Chapter and its Aft 1 

pendix, may be followed on the present 0[;casion. I 

I. The Arable, or SouTir-EASTEitu District. ' 

1. Rozhiirghsliirc. j 

1. Cirtffc.wThereisnobreedof cattie peculiar to this countyj 
In the more level and richer parts, they approach in size an# ] 
shape to the improved Short Horns of Northumberland and Ber- 
wickEhire, and weigh, when fattened, uiiually at four years' oXi^ J 
frotn 60 to tO stones avoirdupois. On the higher grounds, they] I 
do not much exceed half these weights ; so that the .avera^ I 
Tpeight of the fat cattle of the county has boon etated at iVoiW 1 
45 to 50 stones. A great many are brought from the Northeiw I 
counties, some of which are fattened, and tiie remainder sold Ur J 
graziers from England. The number of all ages and thes ki. T 
oonually, is supposed to be upwards of 6000, of which about J 
two-thirds are xold in the markets of ^lorpcth in Northurobev | 
'and, and those in the county of Mid-J.othian. — A very few oxe« 
are still worked, commonly in pairs, without a driver ; but nonih ^ 
of tliem arc employed in distant carriages, and very rarely ii 
carting even upon the farm. In 1796, when the Report of th» A 
county was written, about 2000 cahes were fattened annuallj f ^ 
Bud the number has probably increased since- Very little checss ( 
is made, and perhaps no more butter llian is required tor t 
vonfeumpt of ihe inhabit.int.s, and for salving thcishcep. Tliltl 
whole number of cattle in the cciinty is not nicn'.ioned in Utfif 
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2. Berwickshire, 

1* The Cattle of this county may be described in nenHj dia 
same terms as those of Roxburghshire ; except that, upon tha 
richer parts of the Merse, they are of a greater size. They 
^ave been much improved by crosses with bulls of the Teeswater 
l>reed* None of the oxen are worked. 

^ The Sheep in the districts of Laramermoor and Lauderdala^ 
jire mostTy of the Black-faced or Mountain breed, and, in the 
^erse, of the Leicester or Dishley, which are bred there in great 
perfection. On the edges of the moors the Cheviot breed are 
Kept; and a cross-breed between the Leicesters and Cheviots oo* 
cupy the intermediate situations. 

3. Horses are now reared in greater numbers than formerly ; 
]>ut the best work-horses are still brought from other districts, 
<;hiefly from the counties of Ayr and Lanark. The number was 
estimated at 4500 several years ago ; and 6000/. was considered 
the average yearly expense of keeping up that stock. But since 
liorses have brouglit such high prices as of late years, it is not 

improbable that the county may nearly supply itself. 

4. The Stvine of this county are of much the same breeds as 
Jn Roxburghshire, and are sent to the same market. 

There are no Rabbit-warrens ; but few Dove cots ; and neither 
Poultry nor Bees are considered objects of importance to farmers, 
though they are by no means neglected altogether. Eggs find a 
ready market at Berwick, to which great numbers are &eut from ' 
^11 parts of the county. 

S. East Lothian^ or Haddingtonshire. 

1. Cattle. — Very few cattle are reared in this county. Every 
fanner keeps a small number of milk-cows ; but few keep more 
than are sufficient to furnish a regular supply through the whole 
year, of milk, butter and cheese, for their own families. Not 
much attention is therefore paid to breeding, the greater part of 
the cattle wintered in the straw-yards, and fattened on turnips 
or grass, being purchased at Falkirk, or at Hallowfair in £din<« 
burgh. A m^^rket for cattle has been lately established at Hadr 
^ington. 

2. Sheiep are kept on the low grounds, on turnips* sometimes 
on gown grass ; and are sold off as soon as they are fat, which i^ 
Usually within the year. Permanent flocks and regular manage- 
ment may be said to be almost confined to the higher parts of 
tile county. The Black-faced are most generally preferred for 
^ttening, as they sell better in the Edinburgh market. Many 
^C the Cheviot breed are likewise kept, and there are several 
'^ocks of Leicesters. On the higher grounds of Lammermoor« 
'•He Black-faced are the most prevalent variety, as well as ii^ 
^Hat part of the district which belongs to the county of Betr 
^ick. 
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3. Horses. — ' What has hecn Eaid with regard to other kinds 
' of live Block, will apply also to horses ; very few are bred, ii 
* the county, not perhaps one in a dozen that are kept. ' "^ 
farmers are supplied cliiefly from Ayrshire and Lanarkshire. 

*. Srw'ne. — Of these there are considerable numbers ia tlii^ 
county, though their Besh does not form a general article of 
food to the ishabicaDts. The principal markets for them are 
Leith and Berwick, where they ai'e bought for victualling ships. 

There are not many Rabbit-warrens m this county, and the 
rmniber of Bees has much diminished. Poultry and Pigeons are 
considered to be not merely unproStable, but to occasion a posi- 
■tive loss to the farmer. 



4. Mid-Lolhia 



r EdinbuT'rhshire, 



1. Cattle. — The breeds and breeding of cattle have been little 
attended to in this county. Milk-cowB, however, highly deserve 
notice in so populous a district ; yet they consist of almost every 
kind in Britain. The cows kept in Edinburgh are brought prin< 
cipally from Roxburgh gh ire, Berwickshire, and East-Lothian. 
In other parts of the county. Highland cattle are purchased for 
the straw-yards, for fattening on tumipe, .ind for grazing. 

2. Sheep are almost confined to the hills, and are chiefly of 
the Black-faced breed. The Cheviot and other varieties have 
been introduced into several situations. 

3. Horser. — In 1796 the number of liorses kept for the pur- 
poses of husbandry, was estimated at about ^000, of which not 
une-halF was reared within the county. About 600 were pur- 
.cfaased yearly from the Clydesdale breeders to support tliis stock. 
"' e that time, breeding has become more common. 

^ 4. Sivine are not bred to a great extent, except at mills and 
Litistillcries. The Edinburgh market, however, is always well sup- 
rstied with pork ; but the use of it is not yet common among tha 
[lower ranks. 

c are few rabbits kept in the county. Of poultry, — geese, 
r forkeye and ducks are not reared very extensively. The Edin- 
1 burgh poultrymcn frequently bring geese from Northumberland 
I ia hundreds, and send them to the corn stubbles to fatten for the 
L ■"PP'y f'f ^'^ citizens. Dunghill fowls arc much more numerous. 
* ihe money drami yearly by the peasantry of the county, ' 
r'Jt^jrevjouB to 1796), ' for poultry and eggs, cannot be less than 
■ • BOOOL'—Mid Lothian Report, p. 162. At the present time, 
rHie sum is probably more than twice as much. At that period, 
P^re were about SOO pigeon houses in the county, and the pi- 

feonn were supposed to conpume as much wheat as would at an 
verage, serve as bread to fiOOO apula. A few bee hives were to 
;t with over all the county; and Mr Bonner, tjie bee-macter, 
was then taking measures to estend this branch of husbandry. 
This ingenious person calculated the produce of each hive at ^ 
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Bcota pints of honey, and 1 lib. of wax. The speculation does 
C^ not appear to have been quite so successful as wad expected. 

5. H^est Lothian, or Littlilhgowihire. 
•^ 1. Callle. — The breeding of cattle, except for the dairy, haa 
not engaged tlie attention of the farmers of this county in a much 
^eater degree than those of East and Mid Lothian. The Fife 
■cows are much approved of for the dairy, and the Higliland cat- 
'tle for fattening ; and this county is conveniently situated for ob- 
taining both kiuds of stuct ; the former by the passage-boats at 
Queensferry, and the latter at the great markets held at F&lldrk^ 
in Stirlingshire. 

2. Sheep are an object of small consideration in this county. A 
few of several varieties maybe found in difierent parts of it; but 
tlie most common stock, which is changed frequently, or what i» ' 
called a flying stock, is of the Black-faced breed, purchased in 
■pring from the adjncent counties, fattened on gross, and sold ia 
October. 

3. The breed of Horses has been much improved of late years. 
It is customary among the farmers to breed rather more horses 
than are Deeded on their farms, the surplus being commonly sold 
for tbe use of the adjacent counties. In I7Q6, the total number 
of all kinds was 2f96, of which ITlSwere employed in husbandry. 

*. Swiae arc now much more generally bred than formerly. 
The prevalent breed is the short-legged Chinese. Tbe improved 
Bedford breed has of late been introduced. 

There are no rabbit warrens in the county. Turkeys, geese 
and ducks are bred in small numbers. The common hen is uni- 
Tersally reared. Pigeon houses abound, but pigeons have of late 
been deemed not so prolific as formerly. Dees are kept all over 
the county, bat have not succeeded for some years past, owinj 
to the late severe springs, and the variable weather which prevail- 
ed in the boney-maiiing season. 

II. The Southbrs or Pastoral Distbict. 
1. pEci'esihire or Twceddale. 
1. Cattle in this county are an object of inferior importance t» 
fheep. No other attention seems to be paid to breeds, tlian wUat 
ar^ard to the immedi.iteviewsoftlic fanner may require. Whe- 
ther milk or beef be the object, it is sought for among the breeds 
or the individuals of different breeds to wliich the farmer has ac- 
cess. Cows have been brought from Ayrshire and from Bcrwick- 
ibtre for these two different purposes, and the intermixture which 
ii permitted between these and other breeds, has produced cattle 
Stocks somewhat similar to those of the Lothlaiis, except tbsL 
tbjg' are of a sinaJlcr size. 



Chap. XIV." Appevois, Na V. 

, Siiep. — The Black-faceil, or Mountain glieep, are known is 
many part^ of Scotlsnd, by names taken either tVain this county, 
or tiie m.irki't in it at which they arc sold. From thi; former they 
are called tlic Tmeeddale breed, 'and from tlie latter the Linton 
Irced. Tlie number of all the sheep in the county is believed to 
be upwardii of 1 13,000, and by far the greater part i< of the oa> 
tive bfced. The Cheviot variety was introduced several y&kn 
ago ; but it is atill u matter of disputet whether they are a more 
profitable stock than the natives, at least in the higher parts of 
the county. A few of tlie Uishlcy and Southdown varieties have 
been long kept by proprietors in this, as in niesf otiier coimtiei of 
Scotland. 

3. TJie Hnrses, which are not numerous, sse similar to those 
of the Lothians, but smaller in njx, 

4. Smue are kept at coru-milU, and upon the ofials of dairy 
farms : There was long a prejudice against the use of their flesh, 
which is gradually abating. 

Rabbits are found wild in the sand-hills of Linton parish, but 
there are no warreDs, Poultry, pigeong, and bees are only ia 
■mall numbers. 

2. SeliHshii-e. 

1. The c«ttle of this county are similar to those in the higher 
parts of Roxburghshire. The number was 2200 about 1796, 
when the Agricultural Report of the county was written. 

2, Sheep, — Hfre, as in UoxburghGhire, sheep are the most va- 
luable branch of live stock. Tiiey are chiefly of the Cheviot 
breed. 

5. Horses. — In this, as in the other pastoral counties, horse* 
are not numerous. According to the Statistical Account, the 
number was about 550. 

With regard to swine, and the inferior kinds of live stock, it 
would only be necessary, in describing them, to repeat what hu 
been already mentioned under the former county, 

3. Dumfriesshire. 

In this extensive county all the different kinds of live-stock are 
numerous. 

1. The Cattle are chiefly of the Galloway breed. Ayrshire 
cows have been introduced for dairy husbandry ; which i=. how- 
ever, very limited in this county. Besides these, there aie great 
numbers of Highland cattle bough: at Falkitk and oUicr places, 
■which are kept for only a part of tlie year. The permanent 
breeding stock of the county is stated in the Report at about 
30,000. The numbers of the flying stock are fluctuating and 
uncertain. Above 20,000 cattle are supposed to be sold every 
year on the Sands of Dumfries ; *000 have been shown there oa 
one day in the month of October, 
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S. Sheep. The Cheviot breed now occupy llie greater part 
i>f the pastures of this county ; though the black-faced still pre- 
vail in the upper parts nf Nithsdale. The Cheviot iheep are, 
lu>wever, teldom unmixed ; and the wool never sells so high ta 
that grown on the Cheviot hills. It has been a. practice jor se- 
veral years with the owners of this breed in Dumfries -shire, to 
purchase rams at Hawick from the farmers near Cheviot, with 
a view to maintain or improve the character of tlieir icocks. 
Most cf the mountain flocks are kept merely for breeding, and 
Wostst of ewes and ewe-hogs ; there being very few stocks of 
vedders in the county. This limited scale cf management is 
probably one of the principal causes of the inferiority of liieir 
Cheviot stocks. Besides these two breeds, there are a few flocks 
cf Leicesiers and fiireign breeds. In respect of numbers, it has 
been supposed, that in the whole county there may be aboat 
800,000 sheep, of which -Jths, or 175,000, may belong to the 
annntain flocks, and the other 35,0(X) to the low farms. 

3. HoTSCs. ' The work horses in general are the result of 
' many cressings of different breeds, larger than the real Gallu- 
' ffay, but less than the pad-formed dray horse of Glasgow and 
' the neighbourhood. ' (Damfnes-s/iire Report, p. S7i.) Pota- 
loea, which are extensively cultivated in this county, arc given 
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iportant branch of husbandry in 
s of money for swine into the 
»hnte couiity fall but little short of 50,<lDdl The pork is cuTed 
a the county, and sent off in bacon for the London or Neircaslle 
Bwrkets, ITiey are fed chiefly on potatoes. The long-eared 
*hite sow ie generally preferred, as the progeny come to a large 
tJze, weighing, when fat, about 16 atnncE at an average ; ami 
tome of them reaciiing as higli as HO Btunes. The jtrices for 
E«en pork vary from .53. to fla. ; and for bacon from 9a. to 12s. 
per «tone. The consumpt of pork aad bacon, withio the county, 
H ci>t>celved to be fully equal to one-third of n-hut is exported 
*Hil of iL Tlie grosa value therefore must be supposed betwixt 
60,0OOt and 70,000/. worth : and if every swine fed for slaughter 
Were valued at SL, there would appear to be about 13,000 fed 
in d slaughtered annually in this County. — Report, p. 384'. 

Tlwre are very few rabbits ; and no regular warren. Turkeys, 
gtnc, common fowls, and ducks, are ail reared in considerabta 
oumbers. In one small puriiJi, it was ascertained that eggs to 
'he value of 100/. were sold in 26 weeks. Pigeons are not nu- 

The intelligent Reporter of this county (the Rev. Dr. Singer,) 
^"ing described the maiiafrenient of boes at some length, it may 
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^3-shire are by no means well attecd- 

ten has any bees ; and few of those 

; two or three winter hires to breed 

persons have more { and a few of 

lives in their little gardens, 

:e from bees may be fairly eEtimated at 

rach hive ; but this depends very much 

a little on management, attention, and 

years and situations, wiih proper aiten- 

rmay return, in different swarms, and in the 

ccumnlate, several pounds instead of one. 

ions they letarn scarcely any thing, and some of 

the principal and finest pasture for bees is in 
rids of white clover ; and in harvest, amongj heath blDssoin& 
'hen there is plenty of both at a smtll distance, the hives, in 
id years, generally do very well. Olher plants furnish a lesser 
iportion in fields, woods, and moors. 

lut the middle of June the swarming is most actire ; 
hive p;eneral!y sends off two, sometimes threct succesHve 
colonies. They alight, for the most part, on some bti&h not far 
distant, and, after they are all clustered and seided, one person 
holds an empty hive below them, and another shakes them off 
■into it : the person who holds it Uien turns the bees gently roimd 
in it, in order to let them adhere all within it, and lays it down, 
inyerled, on a board, with a clean cloth below them, and two 
sticks to keep the hive up about half an inch, and give them free 
access out or in. The swarm soon collects in the hive ; and at 
night'fall they are all quiet and clustered, and are carried and 
nt down softly on a stool piepaied for them ; two pared turfs, 
or divots, being laid across each other over the hive, projecting 
to the south, and all round, in order to turn rain, and secured 
vtih a flat stone, or thick slate, above all. The bees commence 
"working next day, if it be good ; and require no more attention 
till their hive be filled with honey. 

' In September, the strong hives, that weigh from 20 to 30 lib., 
are examined, and some are set apart for breeding, which are 
^ell secured with plaster lime, and the door contracted into a 
small hole of about half an inch every way ; and they are sec in 
anch a way as to give mice no chance of entry, and covered wiih 
itraw-hoods to keep warm tliroogh the winter. 
. ' The weak hives, not capable of supporting themselves, are 
for die most part smoked with a linen rag, dipt in melted sol' 
phur ; and some of the stronger hives are also smoked, when i 
fEcient number for standing is left. 

the practice formerly to drop the honey, which cai 

«nly be done when w.irm and fresh. But the dirty practice of 

leezing was also tried, which brought the honej sold mdtf 
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Ae name of dropC-honey into just discredit. It 15 now common 
■ 10 lell ihe whole in the combs, and Co keep and use it in that 
! but an old hive never answers tor this purpose, the combs 
Wag dark and dirty. 

' With a. view to get honey, and yet save the bees, the re- 
porter (in a lueky season) tried an experiment. He sufferoil 
tbe hives to cast one ^nrarm each, and then waited until they 
ippeared crowded with numbers and iieat, and ready to throw a 
Kcond Bwarm. But, instead of sulfering this to happen, tlie 
mouth was closed by a soft gauze, or muslin or silk haodkerchicr, 
tied all round, in order to prevent egresg at night, when all 
were in, and the ceniinels at the donr. A hole was ihen cm 
eat of the top, from three to five inches diiinieCer, and tlie [liece 
being neatly and quickly turned out by the knife, a new and 
enpty hive was placed on the top, and aecured with some wood- 
en pins. The handkerchief was then removed ; and, after some 
nir, the bees, finding an upper story, began in the most ardent 
nuiiner to fill it with combs and honey, wliich was soon accom- 
jdiihed by their numerous and united forces. In September the 

EIm nere solUy taken oul, the top removed, and the piece that 
■d been cut out (enlarged with two rows of straw work) laid 
on above, like an inverted plate, pinned down, and plastered 
mer, the hive being letl quite full of bees, conib^, and honey. 
In this top the finest combs and purest honey possible were 
found, without a single particle of dark comb, or beebread, or 
■ or their cells. Anil, as not many 

it, there was no difficulty in re. 
tnoving them, and, of course, they went back into the hive. 
Tliis operation was ventured on with five diflcrent hives the first 
TMT; and the fine top-honey found above each was in propor- 
lioa to the time which the bees had in order to collect. The 
W that was done in the first days of July was quite full at the 
top : and the others contained less and less in proportion, doivn 
la the latest period of the operation, being about the end of 
Juiy. The contents of the lops (in the purest honey ever seen) 
*(re 22 lib., 14 lib., 1 1 lib., 7 lib,, and 6 lib. : and all the hives 
lell, prospered next year. 

' The produce of one hive, in that year, was as under, viz~— 
Two iwarms, which filled their respective hives ; and the first 
'•id on 22 lib. of top-honey after filling, the second only 7 lib. ; 
W the parent hive laid on II lib. of top-boney afier castinfj 
tfice. Now, if the swarms be valued in ilieir full hives at 2l. 
Mch, and the 40 lib.' of pure top-honey at Is. per ijb. (which are 
Buch below the real value), the produce, from one breeding- 
n all 6/- 

nd Ihe success of 

at year. In some 

I little fine topboney lias been oLtai^ied; but in ba4 
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aeoEOiis, when the bees cannot fill their hives, one must see tlia'^ 

it can have no success at all. Yet, even when the latter part c^ ^ 

L .the season has been un prop it ions, it has not been found that an;;^ 

[i^arm was done by the trial j the piece being put on before nir^ 

L ler, and plastered down. 

L ' If the hive be cjuite full of honey in the combs, and if tk:kd 
F„teasoa aUo admit, they will fill the top also with honey. If nc^s 
K still it afibrda air to the bees, and may be removed when tljg 
Lseoson to work is over. 

D ' Early in the season, when the weather was fine, and tlie 
Lket^s active, it was observed that they began at once at l])e lop , 
W «f the cover, and filled it all downwards till they reached the 
L under hive, leaving only the usual passaRes. But, when theo- 
^p.peratioi] was performed late, they seemed to calculate ; hegon 
Ciffometimes at liie under hive, and attached the new combs to it ; 
L^.or carried up a piece of comb of small diameter, as if they had 
C. feit conscious of the impossibility of filling it. 
L ' In case any person should think of trying (his method, vilh 
La view to spare the bees, and, at the same time, to get the GnMt 
K tioney, it would be as well to attend to the following particu- 
L Urs ; — That, in a bad season, when the hives are not full, it cin- 
If'tiot Answer ; that, even in the best season, it ought not Co be 
L deferred beyond the middle of July ; and that it never should 
u,be attempted until the hive seems to be full of bees and honey, 
t 3ut, with these cautions, if the season be fine, and plenty of 
L^i^tter pastiKc for bees, it is an operation that will hardly foil eS 
b.iucceES, if it be correctly gone about. 

C* . 'A smooth plank of a^, from one to two inches thick, witli 
L one pillar wedged into the middle, and sunk into the earth, tj\i 
L made firm in a hole opened by an iron crow, makes the best stool 
L for a bee-hive. It is neither too rough, nor too cold [ and llie 
L nice do not get up. ' 

F" , 4. GaUatvay, — comprehending the Counties of KirR-cudbright 
\ and fVigtoa. 

L ). Caille — have been long the staple produce of these coon- 
L lies; and the breed is well known to be excellent. Ai a prtt- 
k> ty full account of them has been given in the ll-th Chapter il- 
L ielf, it is not necessary to enter into particulars here. — ' Tlie 
[ • whole niHnber of cattle sold annually, from Galloway, accord- 
L ■ ing to very accurate information, may be stated at !^,000. 
[ ' The proportion of bullocks is about two-thirds ; the remainder 
[ * are heifers, including a few cows.' Of this number, ZorSW 
L have been imported annually froni the neighbouring counties, «' 
' . fi-om Ireland and the Highlands. The cattle sent to the Norfolk 
. 'markets, which are of the best description, brought 13/. a-pi«:e,>t 
vi average for two or three years preceding 1809; but about 5009 
ue sold ia Dumfries, or sent to tlie North of England, whidi ^ 
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yietage only 8/., or 8/. 10s. A vast number of transfers are made 
among the farmers of these counties, independent of the sales 
for exportation — Gall&voay Report ^ p. 250. In this home-trade, 
the object is not so much to derive a profit for the food the cat* 
tie consume, while on the farms of their successive ovimers ; as 
from the knowledge of the state of markets, and the ability to 
select the best stock, which the buyers and sellers respectively 
possess. It is thus, in many instances, a business but little con- 
nected with that of the farmer or grazier ; and to the extent to 
which it is often carried, extremely inconsistent with the steady 
and regalar profits of both^ The introduction of Dairy husband- 
ly into several parts of Wigtonshire, may probably diminish the 
number of the Galloways in a few years. 

2. Sheep'—a.re but little attended to on the low lands of Gal- 
loway; but on the mountainous parts they are very numerous* 
A few of the small dun-faced breed arc yet to be found in Wig- 
tonshire ; and a variety of foreign breeds are kept in small num* 
bers by proprietors ; but the Black-faced, or Mountain breed, are 
in almost exclusive possession of all the higher grounds. They 
are of a smaller size than the Tweeddale, or Linton sheep. The 
trials made of the Cheviots are said not to have been successful ; 
though it is admitted, that upon low-lying, and well-sheltere4 
'moor farms, the introduction of these sheep would be a material 
Improvement. 

S. Horses. — The ancient breed of Galloway horses is now al- 
most lost, as farmers find it necessary to breed horses of a larger 
size, for the operations of modern husbandry. With this view^ 
die mares of Galloway have been covered with stallions from 
England, and from Ayrshire. Few more are bred than are ne« 
eessary to supply the demands of the district. 

4. Swine. — The number in Galloway, is very considerable. — 

* From the best information that could be obtained, they amount 

* to about 10,000, which will nearly give one for every family in 

* die district.' — {GaUoway Report, p. 295.) The most common 
variety, is a very bad one; but better breeds have been introdu- 

. ced into several parts. They are mostly sold to Dumfries-shire 
dealers, who cure them for the English markets. 

There is an extensive rabbit-warren, near Glenluce, in Wig- 
tonshire, the value of which is estimated at 400/. a-year. Pi* 
^ns and poultry obtain little notice. Bees are kept in consid' 
erable numbers, and the honey is of an excellent quality. 

III. The South- Western District. 

1. Ayrshire. 

U Cattle. — The Dairy husbandry is here carried on to a great 
(ttent, but is chiefly confined to cheese makingr Mr Aiton^ tha-. 

L3 
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author of the County Report, guesses the total number of cattle 
at 42,3(if>, nf which at least 30,000 are dairy cows. 

2. The She<y of this county are not niaterialty iliflerent from 
those of the contiguous counties of Wigion and KirkcudbrighL — 
The number has been staled at upwards of 310,000, which is 
more than that of any other county in Scotland. A few of dif- 
ferent breeds are to be met with occasionally on the lower 
grounds ; but the only sheep stocks that deserve the name, are 
kept on the hilly and mountainous parts of the county, and are 
of the Black-faced breed. 

3. Horsfs. — In this, and the adjoining county of Lanark, a 
^reat niimbeT of horses arc bred, and reared. The number in 
Ayrshire has been estimated at near 10,000. 

4. Sinne. — A considerable number of these are fed iqwn the 
offals of the dairy ; but this branch has only been attended to of 
lute ; and it is not yet so general, or so systematically conduct- 
ed, as in the dairy counties of England. 

There are more rahhits in this county, than in any other coun- 
ty in Scotland, though they are said to have only been introduced 
into it in 1777. The breed is generally the grey rabbit ; otlier 
varieties have been tried, but without success. Their food ii 
chiefly the herbage which grows on the sandy knolls on the sea- 
shore, and the ground is seldom enclosed. The fur being the 
most valuable article, the rabbits are killed from the b^inning 
of December, to the end of February, when it is of thegreatest 
value. The skins sell at 15s. a. dozen, and the carcases at about . 
lOd. apair. ' 

Dunghill fowls are reared at almost every farm-house and cot- 
tage. — Other kinds of poultry, and pigeons, and bees. Me nut 
numerous: 

2. Reafiewskire. 

1. Cattle. — The dairy is a considerable object in this coitntv,^^ 
as well as in Ayrshire^ and the produce. is sent chiefly to Glaa^-J 
gow, Paisley, and Greenock, in butter and butter-milk, ihere^^ 
being few cheese- dairies in the county. The number of cattle ot^M 
all kinds in this county, is supposed to be about 10,000. 

2. Sfutfp. — These are not numerous, and the flocks are gene— ^ 
rally small, and conBned to the higher grounds. They are o^B| 
tTie Black-faced breed; and the number has been estimated in th^M 
County Report at no more than that of cattle, or 10,000. Co — 4 
lonel Dowqie of Paisley, then in Spain, sent into this kingdom.^^ 
at Midsummer 1810, 1000 or 1200 pure Merino sheep; idftu^^ 
one-half of which were landed in this county. Sir John SincIai^M| 
inspected this flock in August 1810, and drew up a communica. -^ 
tion to the Board of Agriculture regarding them, which has bee^*^ 
already published. In the autumn, about 200 ewes and 50 ram^^ 
were sold in smftU lots by auction ; the former, on an aveiage, — -^ 
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"ILOl. each, and the latter at 15/. Some of the best rams were 
-«9Jd,at 96 guineas, and the finest ewes brought 18/. ' 

3. The Horses of this county are generally purchased from La- 
xiarkshire and Ayrshire, few being bred in the county. The num- 
l)er paying taxes is 2234. 

4. Siuifie are not generally reared, and but few are kept by 
farmers and cottagers. — A considerable number was fed at a 
starch*manufactory, near Paisley ; but that work has been dis- 
continued. 

There are a few common fowls at almost every farm-house. — 
Turkeys, geese, and pigeons, are not numerous ; and there are no 
xabbit-warrens in the county. The number of bee-hives has di- 
lulnished of late years. 

3. Lanarkshire^ or Clydesdale. 

1. Cattle. — * The number of oxen kept in this county, is in- 
^ considerable. Exclusive of those which are casually brought 

* in to fatten on the summer pastures, or on turnips, the whole 

* perhaps does not exceed 200. Milch-cows, and young females 

* rearing to supply them, are the principal stock. The whole 

* may amount nearly to 30,000.' — {Clydesdale Report^ p. 157.) 
These cows are of the Ayrshire breed ; great numbers of them 
are kept in and near Glasgow, for supplying the inhabitants with 
sweet-milk, and butter and butter-milk. Some account of an 
extensive Dairy establishment near that city shall ^e given in a 
subsequent article of this Appendix. 

2. Sheep — These are confined to the higher grounds^ and are 
of the Black-faced breed. A few of the Dishley variety may be 
found on the lower parts of the county ; but neither here, nor 
in any of the western counties, has sheep-farming been combin- 
ed with arable rotations, as in some of the south-eastern counties. 
The number is stated at more than 120,000. 

3. Horses. — The best farm-horses of Scotland have their name 
from this county; and great numbers are sold at the markets of 
Lanark, and other places, for the supply of other districts. Ac- 
cording to the County Report, the number employed in agricul- 
ture, with the young ones rearing on the different farms, amount 
altogether to about 8000. The number of horses kept for tra- 
velling, for carriage of goods, and for pleasure, is yery consider- 
able, but had not been ascertained by the Reporter. 

Swine are scarcely an object of attention to the husbandmen 
of this county, at least not till very lately. There is but one 
rabbit warren ; and the Reporter justly observes, * that rabbit 
* warrens, and the cultiyation of a country for com, seem to be 
' somewhat incompatible. '-^Geese and turkeys are bred mostly 
by {)cople of fortune. — Dunghill fowls are, as usual, reared a- 
hout every farm-yard. — There are not many bee-hives kept by 
f^inucrs. * The greatest part of the information got from bee- 
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( masters here, consisted of long accounts of their losses by the 

< death of bees in bad years, and by the theft of hives in goo4 

< ones.' — (/?<y. p. 167.) 

4. Dumbartonshire, 

1. Cattle — A small proportion only of the cattle* of this coun- 
ty are bred in it ; the greatej part are bought at 2 or 3 years 0I4, 
fhiefly from the West Highlands, and partly sold again within 
the year to the Southern counties, and to England, and partly 
fattened. Of late some attention has been paid to dairy husban- 
dry, for which cows are purchased from Ayrshire and Renfrew- 
shire. According to the situation, the milk is sold as It comes 
from the cow, or converted into butter and butter-milk, or into 
butter and skim-milk cheese. The manufacture of sweet-milk 
cheese has been almost laid aside of late years. The number of 
pattle in this county, in 1811, is stated at 9120. 

2. The Sheep are of the Black faced or Mountain breed, said 
to have been brought ft-om the counties of Dumfries and Lanarjc 
about the year 1750. The number at present is nearly 28,000, 
almost all of which are bred on the farms where they are kept. 

3. The number of Horses bred in this county at present is ^ery 
inconsiderable ; they are of the Clydesdale breed ; and the com- 
mon practice is to purchase from Lanarkshire at 2 ^and S years 
pld, and sell off at 5 or 6. There is said to be, about 1500 horset 
in the county, of which more than two-thirds may be constantly 
employed in husbandry. 

Pigs are kept in sufficient numbers for domestic use ; but only 
a small proportion of their flesh comes to market. About 200 
fallow deer occupy two of the largest islands of Lochlomond in 
^his county. Poultry are not numerous. Bees afford a very pre- 
carious, and for the most part inconsiderable, return. 

IV. The Central District. 

1. Fifeshire. 

1 . Catite. — The cattle of this county being of a breed some — - 

what distinct, have been described in the l^\X\ chapter. Accord 

ing to the county Ilepcrt, the number of cows, about the yeac^ 
1796, was 10,000 ; and the whole stock of cattle, including suci — ^ 
as were brought from other counties by graziers, might amour — 
J;o, perhaps exceed, 60,000. By later information, the annui 
sales of the native breed of the county to other districts, are neai 

ly 3000 cattle of all ages ; of which only about 300 or 400 ai -m 
cows or quejs, which are chiefly sent to Mid Lothian. T^ -^ 
others are steers or oxen, commonly of the age of 3 years ; f(-=- 1 
aged oxen are no longer to be found here. 

2. Sheep do not form an important portion of the live stock ^z=:f 

this county. The flocks are not numerous, and the number ^c^f 

. • ■'■■»■ ■ " • . • • • *- ' 
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each is commonly small. The ancient dun-faced breed is the 

prevalent one ; it is confined to the higher grounds. ^Some Biackt 

faced ewes are kept as a flying stock ; and the lambs first, and 

then the ewes themselves, fattened in the course of the season. 

A few of other breeds may be found in the hands of proprietors, 

as in other counties ; but their number is inconsiderable. ' 

3. Horses, — Tliese are not materially different from the horses 

of the Lothians. Breeding has been more attended to of l^e ; 

but it is believed that the numbers bred are scarcely adequate to 

the supply of the county. 

A great number of Smne are fattened by distillers. At corn« 
nulls too they are numerous, and farmers and cottagers have one 
dt more in almost every part of the county. Rabbits are bred in 
considerable numbers on the extensive links and sand-banks along 
'she shore, but are not considered an object of importance. Poul- 
txy of all kinds much the same as in other counties. Pigeons 
"^ere much complained of, but their numbers have befen dimi- 
Kiished. Bees are said to be seldom productive of much profit, 
«Qd are but little attended to. 

2. Kinross- shire. 
3. Clackmannanshire. 

1. CiUtle. — The cattle stocks of these counties chiefly consist 
®f the breeds of the adjacent districts of Perthshire and Fife- 
•hire. In Kinross- shire about 900 are reared annually, and the 
®wUnary stock is about 5400. At the distillery of Kilbagie in 
^e county of Clackmannan, the number of cattle annually fed, 
P*^eYiou8 to the year 1788, amounted to about 7000, and of swine 
*^ 2000. There were fire other considerable distilleries in the 
County, where great numbers of both kinds of stock were fatten- 
^, but these have not been mentioned. — {Kinross and Clack man" 
•*«« Reports.) 

2. Sheep — In neither of these counties are sheep very numer* 
^Us. In Kinross-shire they are estimated at 6100, partly of the 
^ame breed as in Fifeshire, and partly of the Black-faced kind. 
*n the county of Clackmannan, the number is stated at 7000 on 
^he mountains, almost wholly of the Black-faped breed, and a- 
JH>ut 1000 on the lower grounds. 

3. Horses. — In Kinross-shire, the number of horses of all de- 
^riptions is 1060, of which from 600 to 700 are employed in a- 
gHculture and the different labours of the county. More horses 
•re reared than are required for supplying the stock. In the 
County of Clackmannan few horses are bred ; they are mostly 
purchased from the western counties. 

On all the great farms of the latter county a piggery forms an 
essential part of the establishment. The large Hampshire breed 
sre preferred for the distilleries : that which is most esteemed a- 
woDff farmers is the Chinese. The district of the Ochills is sir^* 
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gularly favourable for bees ; yet it is difficult to say whether 
jNTofits afford a compensation for the expense and trouble* 

4. Stirlingshire* 

1, Cattle. — * Though some calves are reared upon almost 
f ryfarm, yet tliis cannot properly be denominated a breedi^^^^f^ 
' county. * The grazing districts are chiefly occupied in fatte^^^g^ 
ing ; and the cattle of the West Highlands are preferred to thcri^^jj 
jbred within the county. The milk cows most esteemed are ^ 
ithe Ayrshire breed. The number of cattle has been stated in 
late Report of the county at 19|225. 

2. Sheep. — The breed that is almost universally Jcept hen 
the Black-faced. The Cheviot variety has been introduced h 
ly. The jtotal number is estimated at S7,977. 

S. Horses, — ^Very few are bred witliin the couDty. Wo ^»-t. 
horses are procured chiefly from the counties of La9ark and -^ jr. 
The number of all kinds is stated to be 3565. 

Stoine are not numerous, unless at distilleries. The breed man 
esteemed by farmers is the Chinese, and the large Hampshire 
variety by distillers. A cross-breed between these two is held ii^ 
great repute. On one of the islands of Lochlomopd there ure 
iabout 240 fallow deer. Goats were formerly numerous, but an 
how almost entirely exterminated. 

5. Perthshire. 

1. Cattle. — The native cows, in general, are of a bad breed 
In the vicinity of Perth, and in the Carse of Gowrie, the far 
mers have introduced the Angus and Fife breeds. .In the west 
ithey prefer the Argyleshire, and in other parts of this extensive 
county cows have been brought from Galloway and. Ayrshire^ 
iCows have been also introduced from Devonshire and Lancashire, 
besides a few of the Guernsey breed. A species from the East 
jEndies, imported by Sir John MacGregor Murray, Bart, are 
jLhriving, and promise to do well. 

2. Sheep. — The ancient White-faced breed which were found in 
every part of the highlands not many years ago, and still exist 
in small numbers in most places of that district, have been almost 
entirely supplanted in Perthshire by the Black-faced or Mountain 
breed. The latter were introduced about 40 years ago, and oc- 
cupy the higher grounds ; while a few small flocks of different 
breeds are found as usual on the enclosed fields chiefly in the oc 
cupation of proprietors. The number of all kinds is stated at 
about 222,000. 

3. The Horses of this county are of many different breeds an 
sizes, from the small Highland poney to the strong draught horse 
of the Carse of Gowrie. Oxen have never been worked in tli 
Highlands ; in the Carse of Gowrie they were laid aside more tha 
30 years ago. 
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4. Stoi»f.-— Great numbers of tliese are reared on some of the 
hillj districts of the county ; and, besides supplying their owa 
consumpt, the farmers bring down herds of tho'iisands at a time 
to the markets of the low country. The breed which is most 
firequent, as being the most hardy, * is what is called the Scotch 

* sow, having long bristles, a long snout, long legs, the belly lesj 
^ pendulous, the back raised, and the ears less slouching than in 

* the other breeds. ' 

There are still remains of the reddecr in this county. The 
roe-buck and doe arc in almost every district which is not divest- 
ed of wood. Fallow-deer are not numerous. According to the 
Reporter for this county, the consumpt of grain by pigeons over 
the whole of Great Britain, may be equal to the food of 120,00(1 
persons. In the sheltered parts of the hilly country, bees are an 
object of great attention and profit. Poultry the same as in other 
counties. 

6. Angus, or Forfarshire* 

1 . The Caltle of this, as of most other counties of Scotland, 
are partly bred and reared within it, and partly brgught from otlver 
districts ; the former may be called the permanenty and the latter 
the ^^ing stock. The grazing and feeding of cattle are here pro- 
secuted to a much greater extent than the rearing of them. For 
this purpose, great numbers are purchased from the counties of 
Mearns or Kincardine, Aberdeen and Moray. These cattle are 
cither carried forward to the butcher, or sold in a half fat state 
for the Southern counties. The permanent stock is of various 
breeds ; a great proportion have no horns, and in this particular 
seem allied to the Galloways. A few farmers have the short-horn- 
ed or Teeswater breed, and others have tried the Guernsey ; but 
the latter were thought too delicate for the climate. In former 
times, oxen were very generally worked in this county ; but now 
they are seldom employed, except in ploughing land overrun with 
broom and shrubs. The permanent stock mayamount to S7,400 ; 
of the flying stock no estimate has been made in the Report. 

•Q. Sheep, About 50 years ago, almost every farmer had a 
flock of sheep, numerous in proportion to the extent of his farm; 
and they were pastured promiscuously on the waste land which 
abounded in every parish. But since these wastes were subject- 
ed to the plough, or planted, the sheep have been gradually ba- 
nished to the mountainous districts of the county. The ancient 
small white or dun-faced breed is still to be found in some dis- 
tricts of the Grampians ; but the breed which most generally 
prevails is the Black-faced or Tweedale. The number of all 
breeds and ages is stated at 60,000. 

3. Horses, I'he ancient breed was the small Garron, which 
*tilJ keeps its j;round in some parts of the Grampians. The I-a- 
ii^fkvhirc breed prevails wry much ia the Low country. The 
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total number may be about 9000 ; of which 5558 are supposed 
to be work horses of a full size, 2500 young ones, and such- as are 
under 13 hands high, andj951 saddle horses. A sufficient nuni« 
ber is not reared to keep up the stock of the county. 

Stvine are kept chiefly at mills and breweries. Thei^e are very 
few rabbits. Poultry are reared in considerable numbers ; par« 
ticularly dunghill fowls. Pigeons are numerous, and are sup- 
posed to consume their own weight of grain daily, besides what 
they destroy by treading. In this, asjn every oth^r county, the 
laws that protect this destructive race are the subject of general 
complaint. There are a great many bee-hives ; but their pro. 
duce is not so great as formerly. 

• V. The North-East Lowlands. 

1. Kincardineshire, or The Meams. 

1. Cattle. The number of every description in the county at 
ihe time of writing the Report, was 24«,825 ; which was almoft 
precisely one beast for every three acres in cultivation. Of diis 
number, 6236 were milk cows, from which 5280 calves were 
reared ; and after allowing for losses, the number sold annually, 
at from two to five years old, may be about 5016, independent 
of the flying stocks bought in chiefly from Aberdeenshire. The 
colour most esteemed is black ; and a large spreading head of 
horns is a great recommendation, because by this their breed is 
ascertained in the English markets. The value of the cattle on 
an average may be stated at about 6/. 8s. a- head, or 158,880A 
in all. The value of those annually disposed of, including the 
increase upon those that are bought in from other places, will be 
about 58,895/. To this must be added the value of the daify 
produce, amounting to 28,176/.; so that the yearly revenue a* 
rising from cattle is altogether 86,571/. It is much to be regret*. 
t^d that similar estimates have not been presented in most of the 
other county Reports. 

2. Sheep. The number, exclusive of Iambs, was ascertained, 
about Midsummer 1807, to be 24,957 ; of which about 21,500 
were iedi on the Grampians, and the remainder in the low pari 
of the county. The small native breed still exists here ; but the 
Black-faced neath breed are now more numerous. The prime 
cost of the whole sheep in the county may approach to 20,000/.; 
and the yearly produce to 10,480/. : a very small sum, consider- 
ing that there are 120,000 acres of sheep walk in the county, 
besides the pastures of the cultivated land, of which sheep have 
filso a share. 

3. The Horses are of the Clydesdale breed, and the number 
feared is nearly sufficient for the supply of the county. Of all 
^ges and descriptions theie may be about 3537, valued at 
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Swine are not so numerous as they were formerly. Poultry 
are very abundant. Pigeons are not so plentiful as in the Lo- 
th ians. Bees are a favourite stock with the tenants and country 
mechanics, but are attended to rather as an amusement than 
with « view to profit. One circumstance is worthy of remark, 
that a hive brought down from the hills to the low couhtry or 
coast-side is always more industrious, and thrives better for a 
yeax or two than those hives that have been reared there. 

2. Aberdeenshire. 

1. Cattle. This county draws yearly for cattle, sent either to 
England or the South of Scotland, so large a sum as 150,000^ 
Tliey are now in great repute in the English markets. Many of 
tUem, when fed in the county, reach 100 stones and upwards^ 
the four quarters. The whole number is about 110,000, of 
"'^hich the cows are nearly 28,000. The total value of cattle 
killed io the county, and sold to other districts, may be estimate 
ccl at 250,000/. ; and of dairy produce 230,000/. ; amounting to- 
gether to 480,000/., the annual revenue derived from pattle, 
T*lie value of the whole stock, including the annual sales, is stat- 
^^ at nearly a million of pounds sterling. Oxen are still worked 
iri this county ; they perform only one yoking or journey daily, 
^tkt is, they work only half the time that horses do. Upon large 
^txinSy two pairs of oxen are l^pt for one plough, and each pair 
virorks in rotation. 

2. In this, as in the adjacent counties, Sheep are almost con- 
fixxed to the higher grounds. Tliey are partly of the native 
^reed, and partly Black-faced. The total number is less thaa 
^hat of black cattle, being about 1 00,000, which are valued at 
^9 many pounds. The number killed annually is worth nearly 

S. Horses are of all sizes, fro»n the Highland poney to the 
Cly468dale horse. In bartering horses with other counties, there 
^ supposed to be a loss of 20,000/. annually. The number of 
Work and saddle horses, per the Collector's books, amounts to 
Be05. 

Swine are much diminished in number of late years, there not 

being above 1 000 in the county. Poultry are very numerous ? 

and the annual sales of them and their eggs, with the value of 

the heme consumption, are supposed to amount to 20,000/, 

Bees, it is said, are too much neglected. * The great objection 

to the keeping of bees is the expense of feeding tliem in an uuj^ 

fevourable spring. An ingenious friend of the Reporter's lias 

^ntrived to keep them in an ice-house in a state of insensibililyi 

•'Wch is a saving of their vci?iter provision. ' Aberdeenshire R^ 

f^/, p. 50?. 
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3. Bmigihii-e. 

1. Caflte. Tlie v.irious breeds and crosses in thU county li a* e 
£i nearly given way to the breed nt the Ule of Skyc, or what ii 
ge»erally called tile true Highland breed, nhieh are often brought 
to tbe weight of 50 or 60 Ftones, Almost m erery quarter of 
ihe county, there are, on the larger I'amis, Borne pairs of oxen 
i.epl for ttie draught both of the plough and cart ; but, compared 
with that of horses, their number is inconsiderable. 

2. Skecp are on object but of secondary consideration, and 
Kts BbBost entirely banished from the arable land. The amuli 
White-faced, and the Heath or Twecddale breeds, occupy the 
lughcr grounds. 

S. Horses arc of the same description in this as in the counties 
adjacent. There is a sufRcient number of work-horses reared 
{an the supply of the district. 

Ssoine are reared for honae consumpt chiefly; though a few i 
»re occasionally eent to Aberdeen. Uf poultry, pigeons, and 
bees, the Eome account is given aa in the Reports of most other 
counties. 

4. Elginshire, or Morayshire. 

5. Nairnshire. , 

1. The Catfle of these counties, lilce those of Banffshire, are 
mostly derived from the breed of the Isle of Skye, but raised to ■ 
a greater size by better feeding. ' There are cinly a few pair* of "; 

• worked oxen; and in an agricultural view, they are of little tm- — 

• portance. ' The catile are sold principally far the Engliih mar- -^ 
lets in good grazing condition, tbe home consumption of beef^ 
ikeicig inconsiderable. I 

2. Sheep — The ancient small breed, and ihe BJaclc-faced, are^ 
ibe most numeioui, t!:ouj;h ieveral other varieties have been in— ^ 
lioduced. 

3. The Horses of these conntie) have been mocii improved ot 4 
fates and very spirited attempts are making to render them sti!"" J 
more valuable. They do not diiFer materially from tbe faor&es o; ^ 
the other counties in this district. n 

The original stock of svrine is of a small size ; but the Chi 
and Berkshire breeds have been introduced, and are now mcr 
generally reared. The rumbtr of all kinds, however, 
aiderable. With regard to common fowls, the following remark: 
extracted from the lleport of these counties, may deserve tbe 
tention of such as rear this bind of stock to any extent. 

' It is almost needless to observe, that both proprietors 
larger farmers, with hardly any exception, maintain an esUbli 
nient of this species of poultry, sufficient each for his own labl 
The public markets also ate pretty well supplied, by the non 
&ers reared for &ale in llie families of tbe smaller tenants, colt^^^ 
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^5, and rural artisans. From the number of capons 'vrhicli ap- 
jear in the old rentals, it might be inferred that our forefathers, 
anore frugal than we, did not eat chickens, or that the capon was 
Jbrmerly an object of much more consideration than at present. 

' Of this species of poultry there are, in tliis country, six va- 
rieties. The indigenous breed are hardy, easily fatted, and fully 
naturalized to the climate and the subsistence of the country. la 
the upland district, where this breed is yet uncrossed and parf, 
it resembles, in some respects, tiie common pheasant, and is $□• 
petior in respect of delicacy at the table. To the pheasant it is 
doubtless nearly allied ; or from them, there is reason to hellere, 
that this breed may have originally sprung. Under the tide of 
Kebrydal pheasant, Mr Latham describes a mixed breed between 
the pheasant and the cock. This gendcman also mentions that 
^ild pheasants sometimes come into the farm yardsi and gene- 
rate a. cross breed with the common hen. 

' This valuable kind may be managed ia such a manner as to 
treed twice in the year ; and tlie hen, when properly kept, hi- 
sidts rearing both broods, will lay nearly 200 eggs. 

* The second most valuable variety is distinguished by the 
name of the " Hamburgh breed. " It has nearly all the good 
qualities of the indigenous race, except the glossy plumage which 
liany individuals of^ that species possess, and tliat it cannot pro* 
^tde so effectually for its own subsistence ; but it attains to a much 
'Hrger size. It generally has Eve toes on each foot, is adorned 
'*Y A res' of feathers round the neck and ears, and is commonly 
of an unmixed, though not very bright, white colour. 

* Although no species of gambling has been ever fashionable 
'n the country, (in which it is believed that a cockpit was never 
•ormed), yet the game breed is a third fariety, frequently to be 
seen in every quarter. They weigh about * lib. ; but producing 
• ew eggs, and being delicate when young, they are not a profit- 
able breed for farmers. 

' Afourth variety, known by the name of the " Bantam breed," 
•s distinguished by having the legs covered with feathers to the 
'oes, which grcady incommode it when walking in snow, while 
Sny advantage of this distinguishing mark is not obvious. They 
Weigh scarcely more than 2 lib.; but they produce a great num- 
ber of small eggs. 

' The fifth species ii also a small breed, called the " French 
fowl, ■' having the feathers partly erect, and for the greater part 
curled towards the head. Similar lo the Bantam breed, they only 
■*^cigh about two lib., and they produce a great number of eggs; 
t>ut as they are very imperfectly protected by their plumage from 
*h« C'ld and from the rain, they are rather delicate for this se- 
vere climate. 

* The sixth variety is peculiarly marked by having neithef 
tuv)p nor tail. They weigh more th,m either the Bantam of 
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the French fowl, yet less than the natives : They lay however A 
jrreater number of eggs than any of the other kinds, the shape 
of which is globular, rather than what may be called the long 
oval. 

* Although this kind of stock requires comparatively but lit- 
tle caije, yet they will not thrive in a confined, damp, ilKairedi 
or in a very cold and exposed situation ; neither will they thrifC 
well in <:onjunction with turkeys, geese, guinea fowls, or dticksi 
nor without access to clean water, and to gravel. They rejoice 
in the warm shelter of a little grove, or strip of plantation* 
Their habitation also should be frequently cleaned, and it should 
be never crowded. * 

* The young brood should be kept by themselves when under 
the care of the mother, and for some time after she leaves them* 
A bolus of butter and oatmeal, about the bulk of a pigeon's 
eggf given daily, will, in four or five days, cure the disorders to 
which they are in general subjected. 

* In fummer, with a little boiled potatoe, cabbage, or tamip« 
they will thrive on the grass, with the assistance of the wormsf 
seeds, and insects which their own industry procures. Ift winter 
they require a little com (oats or barley). To make a hen lay 
an egg daily, in that season, she must have a mess or two of 
warm oatmeal pottage, or of something warm and eqnally no- 
tritive, besides the common feeding. A comfortable degree of 
warmth is also in such a degree essential, that some gentleinen» 
It is said, have placed a stove under their roost, gaining thereby 
the advantage of the experience of the poor widow, with her 
two hens and her cQck, living almost over the fire of her little 
cottage. 

* Fowls are not particular in the choice of their fare ; it is pro- 
bable that with their kindred the pheasants, they could make an 
occasional meal on carrion. The poultry of the fishing villages^ 
feed so much on the garbage to be found there, as to communi- 
cate a fishy flavour, nauseously disagreeable both to their eggs 
and to their flesh. Any kind of food, very much salted» is saidi 
to poison them, f 



* Tlie vivifying speck, witliout which the egg is unproductive, may be easiljH 
perceived in the sun beam, or between a candle and tlie eye ; its situation ov 
the top of the egg determines the chick to be a male ; when on the tide^ it vrilW 
certainly be a female : It is therefore easy to propagate either sex at pleasure^ 
which, unless by the management of the bees among themselves. Is not ye'^ 
known to be the case, in any other dass of the animal creation. 

f M. De Reaumur, of the Royal Academy of Sciences of Paris, in ihm 
IVIemoirs for hatching poultry in ovens and by the heat of dung, has ascertain 
ed that giving one hen, in the yard, as much barley as she chooses to eat, ab* 
camiot consume more than two Winchester bushels in the year ; that four vaettm 
Mires of barley boiled till the husk split and burst, swelled so as to measure terr 
and that three measures boiled iii th's manner, was, in the efficiency of feeding 
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* To preserve eggs fresh, they are to be smeared over with but- 
ter, mutton suet, or lard, immediately on being taken from the 
nest ; but the vivifying speck is thereby destroyed. This germ 
is presumed to be itself the principal cause of the corruption of 
the egg ; for those laid by hens which have had no communica* 
tion with the cock, have kept sound for several months withouc 
being any way smeared : the evaporation proceeded through the 
pores of the shell, the yolk became somewhat thickenedt and the 
white part was considerably diminished. 

* While a turkey sells for four or five shillings, the price of a 
lien 18 only one shilling and sixpence ; chickens nearly half as 
much, and eggs about fourpence per dozen. — ( Reportjbr Nairn 
•nd Moray ^ jp. 335, et seq,) 

VI. The West Highlands. 

1. Argyleshire. 

I. The Cattle of this county have been described in the Hth 
CSiapter, under the denomination of rhe West Highland breed. 
The chief object of the breeders, is to rear them for the southern 
markets. In the district of Ktntyre, the dairy is more attended 
to than rearing. 

2« Sheep^-^£ht%e are chiefly of the Black*faced kind; though 
there still remains a good many of the ancient breed, whic& & 
Reporter thinks, probably with good reason, might have been so 
mach improved with proper attention, as to have become a very 
saitable stock. 

S* Many of the Horses of this county are of a size well adapt- 
ed to the work they have to perform, where attention has been 
|>aid to the improvement of the native breed. But in other parts» 
they are too small and weak for a two-horse plough, and have 
been crossed with stallions from the Low country. 

Sonne abound most in the district of Kintyre. They are ge- 
nerally of a small, dunnish- white breed, with erect ears. The 
small black Chinese are much approved of. There is only one 
rabbit-warren in the county. Poultry, pigeons, and bees, are not 
numerous. Of goats, there were about 4500 at the date of the 
County Report. Their number was much greater before the in- 
troduction of sheep. 

2. Inverness-shire* 

1. Cattle. — ^The best stocks of this county are similar to the 
cattle of Argyleshire in every respect. — * As to the manage- 



4q;uil to Jive given dry in the natural state ; that they prefer boiled grain to raw ; 
tfiat they discover no preference to barley, oats, or wheat ; that they prefer e^ 
4nr of these to rye : that a hen at large will find the half of her subsistence, 
in worms, insects, «nd grass, in which situation one bushel will maintain hor 
through the yeac 
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* ment, ' says the Reporter of the County, ' my I'nfnnnation was, 

* that no more than one calf is commonly reared from the milk 

* of two cows, when iliey are in the natural possession of the 

* tacksman of a farm, and owner of the cattle : Bui in other ca- 
' ses, parcels of cows are frequently let out to bow-men, who get 
' possession of the tacksman's farm, and of his stock of cattle. 

* TheEeboWimenaieconfidentialmarriedservants, who tradevriih 

* this Species of their master's property, upon stipulated condi- 
' tiona. They are generally bound to produce one calf, and one 

* stone of butter, and two stones of cheese annually, for every 

* niilk-cow entrusted to their management; or one calf, and 40s> 

* or 50s., according to the quality of the cattle, as may be agreed 
' on. All the surplus produce of the dairy is allowed for vie- 

* tuals and wages.' — {Inverness-ihiie Report, p. 2*9.) 

2. Sheep The number of tliese is estimated at 50,000. The 

old indigenous sheep are still very numerous ; but the Linton, or 
Black-faced breed, are the most prevalent. The Cheviot variety 
are gaining ground, owing to the superior value of their wool. 

3. Horses. — These are louch the same as in the other High- 
land counties : the small native race are reared, and worked by 
the tower class of farmers, while proprietors, and substantial far- 
mers, purchase larger horses from the Lowland counties. The 
number of the native breed has decreased since the introduction 
ef sheep. 

Smne are not reared in great numbers. A regard to the pre- 
servation of woods, and the general prevalence of sheep, have 
greatly diminished the number of goats, of which there are suli 
supposed to be from 4 to 5000 in the county. Their skins are 
manufactured into purses for Highland regiments, which hai 
raised their value a little. 

VJL The North Highj^ands. 

1. CTomaTly-shire. 

2. Ross- shire. 

1. Cattle. — Very little attention is paid to breeding, except in 
the south-western parts. Ttie pure ^Vest Highland breed is con- 
sidered the most profitable stock for feeding. Some people have 
the Fife breed; some the Morayshire, and others a mixed breed. 

2. The Sfieep are for the most part eitiier of the small native 
kind, or the Black-faced. A few of otlier breeds, and among the 
rest Merinos, have been introduced. Of the last breed, some no- 
tice will be taken in a subsequent article of this Appendix. 

3. ThebestHoMw are imported; but, of late, horses of agooJ 
description have been bied in the county. 

None of the inferior species of live stuck have obtaiaed rouch 
attention in these c 
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3. Sulherlandihire. 

1. Co(/?f.— The native breed of the higher parts of ilie coun- 
ty is smalt ; but feed well, when brought to the pastures of the 
Xow country. The beit stocks are of the West Highland breed i 
aod crosses between bulls from Argyleshire arnJ Skye, and the 
native cows, have improved the cattle of different parts of tha 
county. At Dunrobin, various breeds have been tried ; but the 
native stock of the county, improved by judicious crossing, seema 

to answer best. 

2. Si'it\y. — The ancient breed was almost exterminated by dis- 
ease in 1307. A few years a^o, tlie BUck-faced were introdu- 
ced, and, more lately, large Rocks of the Cheviot variety were 
established in this county, by farmers from Roxburghslrire and 
Unrthumberland. Owinj; to the superior value of their wool, 
thtx seem now to be preferred to the Black-faced. 

3. Horses. — Except upon the coast-side farms, the horses are 
■mall. The native breed of garrons are used for the plough, 
:foar abreast ; and in some cases, three abreast, with a driver. — 
Tour of these garrons are generally kept to plough from 8 to 10 
seres of arable land ; and where lots are smaller, two tenants 
jfin in the ploughing, ' each providing two garrons. 

4. Caitlmess-shire. 

1. Callle. — Until within the last 20 or 30 years, the Caithness 
lueed of catde were considered inferior, in proportion to their 
>iw. to the cattle of almost any other county of Scotland, being 
of a thin lank make, and slow feeders, when brought to the pas- 
'ures of the South. Since that lime, considerable improvement 
lus been made by means of the West Highland breed, bulls of 
Hich h.ive been introduced by several proprietors. The great 
diiUnce from the Southern markets, has occasioned less attention 
t» Iw paid to breeding in this county, than in most others. 

2. Sheep. — Until about 20 or 2t years ago, the only breed 
*« the native White or Dun-faced. In 1732, Sir John Sinclair 
brought 500 ewes from the Cheviot Hills, which had increaseJ to 
SOOO in 1800. They are not found too delicate for the climate, ' 
and the example of the Patriotic Baronet has since been follow- 
*i by others. The Bl-ick-f^ceJ breed had been settled on ano- . 
'her gendeman's estate ; but was aficrward:^ supplanted by the 
Cheviots, when Sir John Sinclair's flock was found to succeed 
*o well. 

3. Uorua. — A middle-sired description of horses have been in- 
"oduced and reared on a ftw farms, but the general stock of the 
bounty consists of the small Highland gairon. ' 

Little attention is paid to swine. There are rabbits on tfae 
Indy links; but the rent paid for thdr pav'.tue is but ttifling. 
vol. .». M 
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TurWes have been reared of laie years ; and for rearing ^eew, 
this county, it is said, has from time immemorial been reckoned 
the best in Scotland. The climate is loo cold for bees. 

VIII. The Hebrides or Westerij Islands. 

1. The Cattle of these Islands have been noticed in describingf 
the West Highland breed in the Fourteenth Chapter itself. Of 
these there are abont 110,000 in the Hebrides, eiclosive of the 
Isles of Bute and Airan, and one-fifth of this nnmber are annu- 
ally exported to the British Continent, and fetch, at a moderate 
average, 5l- each, or 110,000/., which is somewhat more than 
the present rental of the Isles. Cattle are never employed in 
either ploughing or carting. 

2. Sheep were little attended to till lately. The roost numer- 
o\is is the native aboriginal breed ; next in point of numbers is 
the Linton or Black-faced ; and the Cheviot breed has been now 
introduced into several of the Islands. 

3. Horses. — Excepting in Islay, and on a few gentlemens' 
farms, not exceeding two dozen in number in all the Hebridef, 
(not including the two isles above mentioned, which compose the 
county of Bute), very little has hitherto been done for bringing 
the native breed to perfection, or preventing it from degenerat- 
ing. But in Islay the garrons have been raised to the height 
of 13 or H hands, and are found to answer for the plough, cart, 
aaA saddle. None of the Islands except Islay, export, at an 
average ef ten years, more than they import. 

Swine are now reared in considerable numbers, the ancienc 
prejudice against pork having; gradually given way. The He- 
'bridiao sow of Airan and Mnll seems to be either a lineal de- 
scendant of the Caledonian wild boar, or a cross between him 
and the long domesticated sow of Ireland, and is, in every poinl 
of view, an ineligible and worthless breed. Better kinds have 
been lately introduced into the Southern Isles. There are two rab- 
bit-warrens, one of which pays 270/. of rent, and the other 3Sf 
Poultry are not numerous. Goats still maintain their ground oc 
several Islands. 

IX. The NoRTaERN IsLANns, 
Comprehending the Orkney and Hhelland Ides. 

1. The CaUle of these Isles are of a very diminutive siz«, an* 
of various, colours ; though rt is observed by the Reporter, tha 
the Orkneys are capable of rearing and feeding large cattle, pro 
vided due care were employed to raise succulent food for the!: 
support through the year. Should a martet not be found fo 
fat catde either in a living or dead state, the dairy husbandr] 
Blight be introduced with every prospect of advantage. 

2. Sheej), — Of these there is supposed to ba about 50,000 \t 
ihe Orkney Isles j but very little revecue is derived frsm llinr, 



owing to extreme inismanagetnent, as has been already noticjd 
in the FourteentJi Chapter. The Spanish sheep introduced into 
these Islands hy Mr Malcolm Laing shall be noticed in a subset 
qiient article of this Appendix. 

3. Horsei. — The horses now generally Used in Orkney appear 

■ to be descended from those in the Northern counties of Scotland; 

I The common custom is to bring them from Caithness or Suther- 
land when a year old, and to sell a part of them again at reduc> I 
cd prices to the same people as they advance in years. 

♦. The Swine are different from those of the other pans of Scot* ' 
land ) of a small sire, generally of a blacit or reddish colour, 
and of bad shapes. Their fle!:h is much esteemed fur its delicacy , 
and flavour. In summer they are sent to the hills; and in winter ' 
they roam at large over the arable land, and are very mischier- | 
oils in both situations. 

Rabbits are very plentiful in most of these Islands. From the \ 
Statistical Account of the parish of Stromness, it appears that 
no fewer than 36,000 rabbit-skins were shipped at that port id - 
1792. Poultry of all kinds are reared every where in Orkney, 
geese in particular. From the port just mentioned) 442* lib. of j 
leathers, :^40 smoked geese, and ten barrels of salted geesSf < 
were exported in the same year. There are no bee-hives in , 
these Islands. 
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I Some Particulars of an estensive Dairy at Wij,lowbanic» 
NEAR Glasgow. 



, Collccled [torn Ihe Communicationa of Mr Wjll 



1 Hak 



f , the Proprietor. 



Tac commencement of tbia Dairy arose from an Incidental c 
Cumstance. The proprietor hnd erected an extensive estsblish- 
nt of hot and cold baths, {which were much wanted by the' 
community, none having been in the city of Glasgow before)* 
«nd some invalids t^'ho attended them, expressed a wish to hav« 
Warm millc afVer the bath. 

The proprietor sent one of the cows from his villa to be milk- 
, ed at the baths. This was no sooner known, than there was t ' 
crowd from the oity wailing for the milking of the cow, which. ' 
led to inquiries, the result of which was, that Glasgow (as well' 
aa many other towns) had a scantij supply of new milk, the qua- 
iilfl inferior, and tlie dealers had no_fixed measure to sell by. ' ' 
wu therefore deemed of great importance to increase the ^uani ' J 
lili/ nf milk, and at the same time to give the qttality genmnet ' ' 
•ad by a ulandard meaiure. As the projector hul tut extentivs i 
M a 
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tnatiutu during concern, besides the newly erected baths, and 
ioms otlter Bui.iller unatters to attend to, many difficulties Htaod 
'n the way of his engaging with u dairy ; especially as bcJiad rc- 
Bolved, not only to have tlie milk given entire, but also to have 
the coivliousc, cou^s, and ini?^ kept in a more cleanly state than by the 
usual mode. 

Ttiese objects have been at last attained i and Uie system is 
now carried on with ease and advantage; and the citizens, durinf; 
mhiter, have gentdne new milk at sixpence a Scotch pint, or 
threepence a quart. 

■owhouse is fitted up npon a new construction. The cM- 
tle stand in rows, twelve in a row across the house, head and 
head, and tail and tail, alternately. 

There is a pasxage behind for cleaning, and one in front for 
feeding. 

There is a wire grating hung as a window sash in front of each 
cow, which lifts up wlma giving the soft food and cleaning the 
cribs, and is put down when they get hay. Sec. 

The contrivance for washing the cribs, collecting the urine, 
venlilating the house, &c. i(c. gives peculiar advantages to llie 
establishoient, which may be summed up in the t'uUowing items. 

The health of the cattle. 

The preservation of the timbers. 

The diminished danger from fire, there being no hay-loft a- 
tove the cattle. 

The preservation of the provender. And 

Tlie flavour of the milk. 

The heat is regulated by tliermometera. A circulation of air 
can be produced,K£o as to keep the cattle comfortable in the hd- 
hit weather, by which their health is promoted. The venti- 
lation also prevents the iimhers from rotting ; makes the cows eat 
their fodder better, as their breath is allowed to escape, insteaA 
of being thrown b.-ick upon the food, as is the case when tlicir 
heads are placed opposite a nail. 

It is well ^nown that milk easily takes a taste from any otiior 
substance ; of course, if the cowhouse is filled with bad a' 
milk, while passing from the teat to (he pail, and durine the time 
It may stand in the house, will be impregnated with the foul at- 
mosphere. 

Mr Harley has made many experiments in feeding and prepar- 
ing the food : and by the mode he now follows, the cattle faltea 
and milk beiltr, than by the ordinary process ; and the milk has 
no taste from turnips or other vegetables, 

The arrangement for milking insures tl)e cows to be clean milk- 
rd, and also preventsyiniirf; and the mode of locking up tlie milk, 
and at same time o£ admitting air, prevents aiiidteration by the rr 
tniler. The cows are not farmed out to milkmen as in London. 

The areragc stock, for some time back, has been 120 milk J 
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iveraging five or six Scotch pints each per day, or elevea' 
I quarts overhead ; but both quality and quantity depend 
ipoB the kind of food. 

n there is more new milk at any time than supplies the 
I, part is put in the milk-house till next day, when the 
d milk is sold at half price (for which there is a great 
I), and the cream sold at Ss. per Scotch pint. When any 
s \e% it is put in a churn and made into butter, once a 
r fortnight. Mr Harley gives a decided preference to the 
re breed of cows. They are bought chiefly at country 

I regard to food ; during smnmer the cows are chiefly fed 
t grass and green barley mixed with old hay ; and during* 
Mr Harley uses a good many turnips and potatoes, all 
;h are steamed, and mixed with cut hay and straw ; also 
)d distillery wash, when these can be got. 
cows are bought in generally either newly calfed, or a 
sks before calflng, and never turned out till they go to 
cher. 

ble of regulations has been adopted for the times of feed- 
liking, currying the cattle, cleaning the house, &c. &c. 
ersoQ has a currycomb and haircloth for cleaning the cows 
. day, a mop and pail for the house, which is washed and 
twice a day. 

following abstract will show the advantage of this system 
)wner of the cattle ; but the benefit of a liberal supply of 
' milk to the community at large, particularly to children^ 
t easy to estimate. 

cleanly state of the cattle and house makes it a treat for 
to see the establiitihment ; and the way the vessels and 
»U8e are kept, have made some people fond of milk who 
y were disgusted at it, from the manner in which many 
liries are conducted. 

advantage of irrigating grass lands with the cows' urine, 
exceeds belief. Last season some small fields were cut 
es^ averaging fifteen inches in length at each cutting, and 
ird very thick. The soap-suds of a public washing-house 
»lied to the same purpose with considerable advantage. 
Harley sums up the advantages of his management in the 
ig manner. 

general health of the cattle by ventilation 
prevention of a disease called grainsick- 
, when fed on grains . . - ^15 per cent.* 
prevention of swelling, by eating young 
iret grass - * . . . 

Hariey has not had a single cow injured in any of these ways slqce 
nencement of the establi£inent 
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To prevention of choaking, when feeding on tur-l . _ 
nips or potatoes, &c. &c. - - - J ' 

To saving in the expense of feeding, by improved 1 „. 
inodea of cooking, &c, - - - J 

To Bsving of labour in feeding, dunging, &c. 50 ^ 
per cent., as one person will do as much as two / 
on the old plan ; but allow '25 of this for clean- > 25 
iog, &c. k'aves 25 per cent, profit on servants' I 
wages - . ^ . . . J 

To saving of timbers in the building, as they will! -_ 
last more than double the time - - | *^ 



do. 



Mr Harley has a steam-engine for driving the following ma- 
chinery. 

A small thrBBhiag'mill. 

A straw-cutter. 

A turnip and potatoslicer. 

The churning apparatus. 

Pumping water, ic. 

The snnic boiler that drives the engine steams the food, warma 
B'ater, &c. 



Such is the nature of ibis excellent system, the details oP 
which Mr Harley would communicate to the public, if he were= 
to receive that public remuneration to which he considers hJmsclfi 
justly entitled. 

After much study, labour and expense, the establishment is 
now brought to such a state of perfection, that it receives thf^ 
cordial approbation of all who have seen it, furniihing the com- 
munity with genuine milk at comparatively a low price. It i 
admitted, that the greater part of the system is original, and is 
not to be mot with in any other pnrt of the kingdom. 

If the scheme yields, on the whole, a fair profit, it may be raid 
that is B sufficient reward; but to this it may be answered, that the 
establishment lias cost the person who undertook it a great dtalif 
irouble and extra expen.se, which would be saved to any other indi- 
vidual who might now adopt his imprm'cments. Indeed, if a plan, 
and a minute description of the system, were given, it could e 
sily be adopted, to much advantage, in every town in the king- 
dom. The great savings that would thence ariie to the propri«. 
tors of cattle, would be clearly demonslrateil : but the henefll 
which the community at large would derive from this s^'Stem, i 
of much greater importance- Milk being the natural ulimeiit 
for. children, it can hardly be questioned, that many lives are 
annually lost to the nation for want of that moat nnurii^hing diet; 
and if London, and the other large towns in the kingdom, ( 
he supplied with milk genuine from the cow, as the citizens s^ I 
Glapgojv now are, the advantages would be incakulablc. 
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Notices regarding the Merino Sheep in Scotland, 
The first importation of these sheep into Britain took place ia 1 
March 17&S( when his Majesty obtained a small Bocic by way o£ j 
Portugal. In 1791, anollier and a better variety waa procui 
directly from Spain, which laid ihe foundation of that improi 
nent in the quality of British wool, which has of late engaged I 
fio much attention in England. In the same year, SiK Jobn Siif- i 
CLAIR, with that patriotic energy by which he has always been so I 
eminently distinguished, procured 10 rams and 5 e-^Qs from the I 
flocks of the King of France, from M. D'Aubcnton, for the Itri- 
(ish Wool Society, of which he was the Founder. It was not^ 
however, till 1&04>, when his Majesty's annual sales commenced, 
^Bt these sheep attracted much notice, or were widely spread 
over the country. Since that time, many successful experiments 
have been made in England, in improving tlicir carcase ; and the 
i of the native breeds, has, by means of crossing 
with Merino rams, been brought to a degree of fineness very lit- 
I tie if at all inferior to that of the pure Merinos. 

The soil and climate of Scotland, and its system of rurql 
, economy, so different in many respects from that of England 
sufficiently account for the little progress the Merinos have 
: tnade in the former country. The first property required iR 
, the sheep stocks of our mountains is a degree of hardiness, 
which nothing but long experience can warrant us to expect 
in the natives of a much warmer climate, and of much finer 
pastures; nnd at least two-thirds of the surface of Scotland con- 
sist of such exposed and barren tracts. On the lower grounds, 
' where convertible husbandry almost universally prevails, sheep 
are not kept in great numbers, and oflen only for a part of the 
vesr ; a ready supply being always obtained from the high^ 
grounds. When permanent stocks are found profitable on arable ' 
land farms, it becomes necessary to choose a quiet and highl3[ i 
domesticated breed, while fences continue so insufficient as thcjr , 
ftill are in several districts. Besides, while the price of wool is 
ever fluctuating according to the state of our foreign relationst 
that of butcher-meat has been steadily advancing for many years 
post, and at the present time probably gives a better return to tha 
tanner thu> even wheat. Unless, therefore, a fine fleece can be 
I combined with a quick-feeding carcase, which, from the great 
portion of yolk that seems necessary to the growtii of fine wool, 
does not appear highly probable, it is hardly to be expected that 
the Merinos or their crosses will soon become a favourite stock oik 
tlie arable lands of Scotland. 
ThsTf Aie 3 few iqteriQcdUte situations, bowevcrj in vhicb i% J 
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seems desirable that tliesp sheep should be fjlrly tried, Severjl 
counties contaia both hills and plains ; and where these different 
descriptions of surface approach eadi other by slow and sonrie- 
times almost imperceptible graiJations, there is a certain space 
too elevated fur tillage rotaiioiw, and yet very susceptible of be- 
■ in? occasionally cultivated for the amelioration of the pasture, 
and for raising winter food for live-stock. Such land at present 
is chiefly occupied eitlicr by sheep of the Cheviot hteed, or of a 
mixed breed between Cheviots and Leicestcrs. Even on higher 
situations, where pure Merinos might be found too delicatet it 
nii^ht be adviseablct with a view to the improvement of woo], 
to employ rams that have a greater or less portion of Merino 
blood ; or to put a few of the Chtviot ewes to a pure Merino 
ram, for the purpose of breeding rams for the future service of 
the whole flock. There teems the less danger in such an eipe»i. 
ment, that a cross-bred race, with wool nearly as fine as that of 
the Merino, and of several diSerent degrees less fine, have be- 
come habituated to the climate of England, and might be easily 
procured by the farmers of Scotland j and the carcase of these , 
sheep is not nearly so objectionable as that of the pure Merino, i 
It must afford a strong inducement to such experiments, to know, | 
that a cross between Merinos and Cheviots, has been tdready 
found highly advantageous in Scotland, even on pastures of | 
an inferior description, and in pretty high and exposed situa- ^ 
tions. Tn order to ascertain this point, queries were transmiticd -^ 
by the President of the Board of Agriculture, to several gentle- 
nicn who arc making trials of the Merinos and their crosses ; and | 
from their answers the following short notices have been chiefly i 
collected. 

In Ross-shire, one of the most northerly counties of Scotland, 
Sir George Stewart Mackenzie and Mr Macleod of Geanies have 
crossed the Cheviots with Merino rams for several years. Some 
of the rams were purchased from hisMajesty's flocks, and others 
reared on these gentlemen's farms. * They were never allowed 
' to go even into an open cot for shelter, and tliey have witlisiood 
' the most severe weather,' — {Treatise on Sheep hy Sir G. S. 
Mac/cenaie, p. 179,) In 1809, Sir George sold his Cheviot wool 
at 30s< per stone of zi lib., and his Menno Cheviot at 44-s. 

General Robertson of Lude, in Perthshire, has tried the Me- 
rinos in almost every different way since 1804 ; and he has found 
the Cheviot cross turn out in every different shape of produce — 
in «onl, carcase, and liardiness, better than the Ryeland, the 
Southdown, the Black-faced, or the Leicester crosses. The Ge- 
neral bargained with one of his tenants, who has an excellent 
Cheviot tlock, to give a portion of his best ewes to a Merino rami 
and agreed to pay him at the rate of ISs- for each iamb of that 
cross, which was pastured on the same grounds with his pare 
Cheviot lambs, and delivered on being weaned in July. A Che- 
Tiol ewe, he observes, having from 2 to 3 lib. of v.ool only, hpr 
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half Merino hmb will have double that quantity, and of double 
Ae Tslae, Mrhen it becomes a two-shear Sheep. On General Ro- 
beft9on'S farm, a large flock of the Black-faced breed was kept 
in 1804 ; but the higher price of the Cheviot wool induced him 
gtzduallj to change them by crossing first with the Cheviots, and 
afterwards with the Merinos, a few of which he introduced about 
the ftiiflae time. A part of the Black-faced, and also of the Che- 
viotSy were preserved free from crossing, for the purpose of as- 
certaining thetr comparative hardiness ; and this gentleman de- 
clares, after a trial of nine years, that * he had found the Merino 
' and Cheviot cross-breed equally hardy and thriving as lambs, 
* hogs and sheep, as the Linton or any other breed whatever. ' 

In the remote Orkney Isles, Malcolm Laing, Esq. has, in a 
fioek of 1900 sheep, 360 Merinos, about 600 i\Terino-Cheviots, 
and the remainder chiefly Merino-Orkneys. Mr Laing uses no 
sheds } and after the first fortnight he finds the Merino lambs 
equally hardy with the Cheviot. He has therefore resolved to 
have'nothing but Merinos a few years hence. In 1813, the Me- 
rino Seeces weighed at an average 4^ lib. though some of the 
sheep were 8 or 10 years old, and produced only 2 lib. a-head ; the 
Menflo-Cbei^ots, 3 lib. 7 oz. and the Merino-Orkneys 3 lib. 6 oz. 

Besides these instances, there are several other flocks, niore or 
less pure, in different parts of Scotland, of which' no particular 
acccmnt has been obtained. Colonel (now General) Dovvnie's 
sales in 1810, noticed in the first number of this Appendix, have 
placed these sheep in the hands of a number of proprietors ; and 
from way information that has-been procured, the result of their 
experience is not different from what has been already stated. 



Chap. XIV. App. No.*. 

The Jbllomng TABLE of the Live Stock of Scotland has 
been campUed.Jrom the Reports of the different Counties ; andf 
nAen iJtese did not afford data^Jrom the Siatisiic»l Accmmt. An 
the Numbers vary even from year to year^ theJbUotcing enwrn^.- 
ration does not pretend to accuracy y but gives merely an approxi' 
motion. 



Hors^ Cattle. 



L 
Arable Dis- 



" Roxburgh - - 4,996 
Berwick - - 4^28 

Haddingtony or East- 
Lothian - - 8,000 



ttict»orS.E. I Edinburgh, or Mid- 
Lowlands. 



14,483 
16,448 

9,720 

11,820 



Lothian - - 6,800 
Linlithgow, or West- 
Lothian - - 2,4t6l 8,.500 



Carryover m 27,220J 60,971 | 517,077 



Sheep. 

266,370 
153,824 

41,250 

72,000 

S.633 
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Horses. 



Brought over - 27,220 



n. 

Southern, or 
Pastoral 
Sbtrict. 



Peebles 
Selkirk 
Dumfries 



1,126 

554 

8,0001 



(•Ayr 



Renfrew 



HI. 
South-weftt < r 1 



IV. 
Central 
PistricL 



r Fife . 

I Kinross 

! Clackmannan 

{ Stirling 

I Perth 

\ Forfar, or Angus 



9,888 

3,378 

12,500 

1,500 

12,800 
1,060 
1,125 
3,565 

15,976 
9,000 



r Kincardinei or Meams 3,587 

V. \ Aberdeen - - 21,448 

North-east J Elgin, or Moray - 5,410 

lowlands. I Banff ... 8,400 

C. Nairn • • • 1,640 



West J^^'gy'^ 

Highlands, [^^^erness 



VII. 

North 
highlands. 



Cromarty 
Ross - 
Sutherland 
Caithness 



9,409 
11,159 

1,736 

10,895 

7,736 

5,232 



VIII. Hebrides, or Western 

Islands - ^ 20,000 



IX. 



Orkney and Shetland 
Islands - - 19,300 



Total 



243,489 



Cattle. 



60,971 

5,060 

1,810 

42,252 



80,000 



8bee 



517,1 

112,! 
112,( 
200,1 



2(Hi 




60,00q 25^ 

5,400 6, 

l,3d0 8,< 

19,225 87,1 

79,089 S»,! 

45,400 9fK 



24,825 

110,000 

16,900 

24,764 

6,110 

64,832 
42,016 

3,477 
41,957 
24,827 
14,835 



120,000 



44,500 



1,047,142 



'24,! 
100^ 

1% 

278, 
5Q, 

45, 

37, 



104^ 



106,1 
?,851,i 



t 
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CHAPTER XV, 

Appendix, 



On THB PrICS of PROOUCTSy COMPARED WITH THS Exf CN44 

OF RAISING THEM. 

It 18 propofed, here, to give feme general idea of the value or price 
of particular produds, and of the expenfe of raifing them, at dif- 
ferent periods. 

At the. accefiion of his prefent Majefty, the money price of all the 

kinds of labour employed in Scottifh agriculture^ was not one-third, 

!a many diftri6l8 not one-fourth part, of its prefent amount^ In the 

Southern counties^ both the wages and maintenance of farm-fervants 

did not exceed ten pounds a- year ; and a day labourer could eant 

only from Sd, to lod. (rarely is.).a-day» according to his ftrength 

or dexterity in working, and to the different feafons of the year* 

In the middle divifion of Scotland, farm fervants, at an average, diJ 

Dot draw eight pounds a- year, feldom above feven, for both their 

fee and maintenance; and in the Northern counties und iflands^ 

both thefe articles feldom exceeded five pounds. Day labourers, m 

the middle divifion, were not regularly employed ; and their whole 

wages were from 5d. to yd., rarely 8d. a-day. Lim6 was little ufed 

as a manure, and did not coft above a fourth part of its prefent 

price. Street and farm dung (when fold, which happened but fek 

doro) did not yield one-fixth part ; feldom amounted to an eighth 

of the fum at which a farmer is now eager to purchafe them. That 

pf farm utenfils, from the low price of wood and iron, and the fmalt 

"wages paid to the artificers employed, was not an eighth part of 

their prefent money price, at an average of Scotland ; and fuppof- 

ing them to have been as good as they are at prefent, would not 

have exceeded one-fourth of their prefent amount. The capital of 

a farmer, who rented a given extent of arable land, (fuppofe lo^ 

acres) in the way in which he (locked his farm, with horfes, black 

cattle, and (heep, (for he generally raifed all the three kinds of liv^ 

£ock), feldom exceeded an eighth part of the value of its prefent 

amount ; and if he had poffefled the fame live flock and other arti*^ 

cles, would alfo have been below a fifth of the nominal value for 

which he could now fell it. But the real price of labour, and ^t 

all commodities, is different from tlieir money price ; the value of 

all human property is relative and variable ; and by the increase of 

diiU and indiistryy and the higher reward, or real price of laboiirw 

potwithftanding the depreciation of money, the farmers, (thougjl^ 

^hey pay three^ four> five, nay, in many cafes fix times as ^i^HV^ 
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rent as formerly), witli their fervantt, labourers, and even their dn. 
medicated animsilet now live much more comfortably than tbey did 
50 years ago, 

III the courfe of the laft lo years, or from 1794 to rSiJ iiiclu. 
five, the value of money has decreafed, or the price of all commo- 
dities increafed fa rapidly, and there has been fo great a proportion 
of that period, (viz. five years), when, from unfavourable feafonB, 
fcad feed, a.nd unprodufiive crops, the money price of all farm pro- 
iu&M has been fo high, that it would be necefTary lo 6x upon a par- 
ticular farm, and a particular year, nay, even a particular price, at 
which the prodiiAa of a farm were fold at an average during that 
year, before we could accurately compare the cipenfe of railing witli 
the price of produfls. The value of the manure laid on the foil 
in every rotation of cropping, the quantity exhauiled, and the quan- 
tity yielded by each particular crop, muft alfo be taken into the ae- 

I count, before we could ilale, with any preteafions to accuracy, the 
cxpenfe of raifing, and the price of produ^s, even un that coatrad- 
cd fcale. 

It is to be obfervcd, however, that the raifing of com is a fpecies 
of rural manufacture, and the rearing of cattle is an article of inter- 

. Hal commerce ; — that the money price of the produce of the foil de- 
pends in no fmall degree on the demand for it by the maoufaaurerf, 
and perfone engaged in commerce of another defcriptiou; — that 
there is rot only a competition between the farmer and the grazier, 
but between the price of labour paid to the manufadurer and that 
paid to the farm-fervant or labourer. Thefe things occafkiD a great 
difference in the experfe of raifiiig farm produce, and require a 
liigber price to be paid for the latter. And though, in this place, we 
cannot enter on minute calculations, it may be ufeful to place a few 

, ^neral refulls of calculation before the eye of the reader. 

An acre of turnips cannot now be raifcd under 5/., nor an acre of 
jOtaloFS under g/. more than the rent paid to the landlord, fuppof- 

I irg the dung to be brought from, and reftored to the farm. 

A boll of oatmeal cannot, at the prefent rales of rent and labour, 
l>e fold v-ith fafety to the grower, in 1814, under 24a. at an aver- 
age J nor a quarter of oats under 30s. 

A quarter of barley cannot be ajforded under 40s. ; nor a quar- 
ter of wheat under mure than double that fum. Nor can a fat bul- 
lock be fold under 3/. per cwl. 

An unfavourable fcafon wii! increafe the money price of the pro. 
du^is, and a very favourable one will occafion a decreafe of thit 
price. But the above may be Hated as a fair general average, at 

.'the prefent value of money, labour, and land rents, in 1814. 
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CHAPTER XVI. 



Appendix, No. 1. 

Oh Political Economy : — or those Circumstawces <S)n- 
nected with the improvement of a country, which 

DEPEND ON LeGISLATITE AUTHORITY, OR PuBLIC £nCOV« 
RACEME NT. 

« 

By the Rev. Chamjes Fikdlater, Minister of Newlands, in Peebles-slure. 



Preliminary Observations, 

The legitimate objeA of the fcience of Political Economy is, 
to inveftigate the fources of human happpinefs, and of national 
profpeiity, in fo far as thefe coniiil in the pofleffion of an abundance 
of the neceflarieSy the conTeniencies, and the comforts of life. 

The fum of human happinefs which exifts in any given terrkory, 
nmft be eilimated by the extent of population which it can main«« 
^ In a ftate of comfortable fubfiflence. The extent of popnla- 
uon which can thus be fupported^ depends upon the progreilive im« 
pTOvemcnt of agriculture, and the other ufeful arts ; and their im- 
piovement is the joint refult of stocky of skill, and of industri^, all 
of which are mutually dependent upon, and fubfervient to each o* 
tker. If thefe are prote^ed in their operations by a wife and juft 
government, their natural tendency is, to carry civilization and poll* 
|ical profperity'to their hi^heft pitch ; a tendency which nothing 
M likely to difturb, unlefs fuch undue fcppe (hould be given to the 
powers of propagation, as fhould multiply population beyond all pof- 
fible means of comfortable fubfiflence, — a fituation which it is at all 
tiaws within the compafs of thefe powers very fpcedily to produce. 

Stock is created by man, put of the favings of the ^rodtt£i of hts 
indullry. A certain degree of fuch accumulation', were it but mere* 
7 of the acquiiitirins of the chafe, is indifpenfable to that leifure 
*nd refpite from inceffant bodily fatigue, in acquiring the neceffiriei 
of llfei which allows time for the exertion of the intelleflual pow* 
fw, and for fupplying interim fubfiftence; till thofe plans are carried 
ttloeffeA, which infer, not only leifure and flcill in their contrivance, 
oot the application, for a confiderable length of time, of means ia 
tnemfdvca not immediately profitable, before the profitable refult it 
•Ruined. 
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BkiU IS attained by man, in confequence of fuch leifure for the 
exercife of intelle6t> from experience and information, frcwi judg« 
ment and inference. His animal frame is. wonderfully adapted to 
the executioA of his contrivances, the human hand being an ezcelo 
lent minider to the hamaa bead. Dexterity in operation is acquir- 
ed through habit, in the coorfe of frequent repetition ; and it at- 
tains to its highefl excellence, through that ezcUiiive application of 
talent to one occupation which both leads to, and is depeftdent upoii» 
that fubdivifion of labour which enfues from the univerfal [iiMpiaJij, 
to exchange what is pofllffed in fuperabundance, againft what is coiu 
fidered as more neceffary. 

In proportion to the dexterity thus acquired, through the ez(4iu 
five appropriation of talent to one employment, labour becomes in. 
,calculably more produ6tive ; and, in proportion to the extent of the 
facility of exchange^ fo much greater is the encouragement ^ that 
flill farther fubdivifion of labour, which tends more and more to 
augnoent every fpecies of produdlion. 

^ When labour is thus rendered so superiorly productive^ the la- 
bours of a few suffice for the subsistence of many. With less la- 
bour in production, more produce may be saved from inmiediate 
consumption. Stock can therefore increase ; and with it, mor» 
kisure for contemplation, and the realization of its subjects : f 
Room is afforded for the cultivation of the arts and sciences; for 
the invention of machinery, and the discovery of other natural 
powers, and their successful application to the facilitating and a* 
brtdgment of labour, by which its productive powers may be in- 
definitely increased ; for improving and extending the means of 
intercourse and exchange^ — by improvement of navigation^or 
by canals, paved roads, and iron rail- ways, through which means 
are procured, artificially, to inland countries, those advantages 
possessed from nature, which have generally enabled countriev 



* * In the first stages of civilization, the labour of each individual is barelf 

* sufficient to procure a scanty and precarious subsistence for himself; and or- 

* cuxnstanccs so adverse, not only form a bar to the introduction' of odier arts, 

* but also chill and render torpid every faculty of the human mind. When these 
■* faculties are blunted by the cravings of nature, and wasted by the exerdie of 

* corporeal employment, man discovers few of those rational powers by wbidi he 

* is distinguished in the more advanced stages of society. It is only in situatiiNiS 
■ where the means of subsistence are ample, where the labour of a certain part of 

* the community is sufficient to provide the necessaries of life for the whole, and 

* where a considerable proportion of the remaining population is placed b^cnd 

* the necessity of manual labour to procure these necessaries, that the powers of 
' the mind develop themselves, and show what man is really capable of perfonn- 
*• ing. Hence, since the art of agriculture came to be so well understood, and 

* subsistence, of course, to be secured to mankind, without the necessity of 

* bodily labour from all, the mind of man has expanded, otlier arts andsdeiiees 

* have been successfully cultivated, and man, from being not much above tbt 

* irrational animals, now fills a dignified place in tlie scale of created beings.*— . 
Treatise of Rural Affairs^ by Robert Urownf Farmer at Markle^ county of ffii- 
d/ngtuHj vol. I. Introd, p. 1. ' 



ChaA XVf. ApwiVDix, No. J. 

a die shores o 



Ifi 



:sof n 



by his benevo- 
if hU descendants, 
existence), always 



f inland seas, or 

lin to tlie benefits of a more early and a 

anore extenrfed civiliEation. To the same head, of facihly of in- 
f tercourse and exchange, may be referred the common consent of 
|, liolding money as the common measure of value, and bills of ex- 
I change as the representatives of money; together with the sepa- 

Tate profession of the banker ; — the origin of the distinct profes- 
fjions of the wholesale and retail merchants; whether stationary 

with their wares in their shops and warehouses, or ambulatory 
plA caravans; whether attenjing fairs, or traversing the country 

» solitary pedlars. All these facilities spring up of course, as 
I Aere is a demand for them ; and, in general, are the proper sub- 
L Jects of private enterprise, ratlier than of public institution. 
I Inriuiiry is the unremitting and strenuous application of skiltr 

dexteiity, and stock, to their proper profitable occupation. It 

implies the' existence of each, to a certain degree, and aiigmenti 

ihe quantity of both. Its appropriate excitement is found in 
ji nan's wants and desires, joined to the certain prospect of apply- 
I lag its fruits to their relief and gratification. On particular oc- 
^Casions, it may be awakened to strong e 
l^ce; — but though this motive in the c 
Mwhoni he identifies in a manner with his I 

lluti strongly, and almost uniformly, and occasionally In other 
F-'taMS shows considerable force ; yet, in general, it is a motive 
tpf much less energy, or, at least, by no means to be depended 
t^Vpon, for such unvarying constancy in its operation, as his seU 
lIlhDess. 

L A right of properti/, therefore, or an exclusive title to thepos- 
nFuioni use, and enjoyment of the subject, to which his industry 
Kw been attached, musC be secured to him, that his industry may 
nt excited by its proper motive ; for, as it is not given to man to 
PCKate, his industry can produce no new existence of substance, 
itni merely some modification of the form of what previously ei- 
uted. Bat the form cannot be presented to him in an abstract 
B&pe, detached from the subject. A right of property, there- 
Bve, to the form (tlie product of his industry) must imply in it, 
HI indispensable to its existence, a right to the subject in con- 
HRte with its modifications ; at least, to such extent as is neces- 
nuy to admit of these modifications being used and enjoyed.. 
I^Indeed, in many instances, die industry of man can extend uo 
rfiirdier than to the mere occupnthn of die subject, under the 
tl^^al form in which it is presented by nature. 
■ ^Tha.t the savage may be excited, even to the simplest of all . 
BlUdei of industry, that of mere occupation, in collecting natu- 
Rill produce ; the laws of liis tribe must nEcertain to lam the pro- 
I fCTty of what he has individually collected, or of his proportional 
F Aare, where it hnth been a business of cooperation, — of the ap- 
j pit he ba^ plucked, or tlie root lie has dug up, — or of his pv»- , 
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' fieh oblained in a common Iiuniing or 
an ulentil or weapon, of wood or of stone, 
he inuiit be held propriutor of the muterials, that he may enjoy 
the use of his nianuiacture: If, instead of persecuting the wild 
animaU, to the risk of extermination, by hunting, to acquire a 
very precarious livelihood, he endeavours to secure a more cer- 
tain means of subsistence, by protecting and multiplying the more 
useful kinds, in a state of domestication, he niust be held pro- 
prietor of the animals bo tamed or reared, without which he could 
reap no reward of his cure and skill. His right must even be 
held to extend to proper/i/ in landi at least, in so far as this a 
necessary for tlie subsistence of tliese animals, in aSbrding them 
summer's hcrbige, and winter's fodder. If, to secure still far- 
ther a certainty and abundance of subsistence, be proceeds lo 
cultivate the ground, be must be assured of the property of the 
soil, for at least such a length of time as is necessary for reap — 
ing the crop, else be could have no rational inducement to till ot^ 
to sow. 

The right of property is thus gradually extended, to suit the 
views of extending industry, till it reaches to the land itself ; 
whether, as held in common, by a community ol" nation ; or ss 
held in severalty, by individuals — the mode of holding, which, 
evolving views of utility have universally pointed out, as most eu* 
cauroging to industry. 

Man exhibits indications of his destination to immortality, in 
the lively interest he feels in events that cannot ensue till aXixt 
the termination of his mortal life. Were it not for this, it were 
impassible that he should make any difference in his cBtimation 
betwixt a perpetual right of property, and a mere right of life^ 
rent use. To enci>urage industry, by an interest suited to tbii 
extent of view, in order that land may be improved to xhi Ut- 
most stretch of industry, and thiit capital may accumulate be- 
yond what might met ely suffice for a life use in consumption, tlie 
command over tlie property must not be limited to the mere life- 
time of the proprietor, but be mu>t be empowered to transmit it 
to descendants, or other objects of his aifection. These views of 
utilitv give rise to perpetual and uniliiiited properly, in land and 
in stock ; to the rights of legal succession, and of testamentary 
<testins(ion, and to all the corresponding laws growing out of con- 
suetude, or resulting from foreHight. Political advantages h«rc 
clash; and, unquestionably, the overextension given, in Scot- 
land, lo the ri(?ht ot testamentary destination, 1^ the policy of 
entailing land, has tended very much to damp the spirit of im- 
provement in those who have succeeded to lands held under the 
fetters of an entail. 

The protection of a gnwrnmeni, in which the common force of 
society is concent rat mI, h-.a tver been found necessary, to defend, 
finally agauist internal violence, and external aggression, thos« 
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Wghts of the industriauE, which a growing sense of commoi ud<« 1 
lily ascertains as imperiously demanding such defence. For thi^ * 
purpose, or under this pretext, a commoii government, uader 
Tarinus forms, has been universally adopted by C 
posed by violence, with variouK contrivances of political arraoge- 
ment, for enforcing submisi^ian, or as checks upon tyranny, td 
■void the one or the other extreme, of anarchy in the subject, 
tkr oppression in the sovereign. And, amidst those imperfections 
that must necessaiily adhere to every human instilutiun, it is e^* ; ' 
tremely probable, that, since the Revolution, there has been ob- 
tained, under the British Constitution, a proportion of the true 
and legitimate ends of governiRenl, unequalled in the history OL. 
•ncient or modern timcti. 

I The difference in point of effect between a good and a had go- 
Temment, on human industry, is incalculable. Under the for- 
mer, natural disadvantages are overcome ; countries, compara- 
tively sterile, are rendered fertile; and inhospitable swamps be-, 
come hives of thriving industry : whilst under the latter, loun- , 
tries by nature favoured with the richest soil, and the most ge- 
nial climate, have become seats of famine, poverty, ignorance^., 
and every description of human wretchedness. • 

Industry, however, must find for itself its own reward, in its , 
own fruits ; and it requires no more to carry it to its full extent ' 
of energy. The best government can do no more for it than se^ 
cure to it these fruits; and bad govemmeuts depress it, just ia 
proportion as they diminish this security. 

The proper province of good government Is, to secure to ia , 
tubjects equal freedom of action, that every one may be at liber- 
ty to apply his time and his talents to v^hatever employment he , 
fiada most to his advantage ; to secure liie possession of proper-, 
ty, and the fulfilment of contracts; to establish freedom of in-" 
tercourse and interchange ; and to defend the persons and pro* ' 
perties of the subject from internal violence, or hostile aggres- ' 
lion ; by providing an impartial administration of justice; clear* 
log the streets and highways of robbers, and tlie seas of pi- .' 
rates ; and by keeping in preparation the means of national de- , 
fence. 

Besides this general protection, there are public works, of in- ) 
finite advantage to the national industry, which, as standing ia' 
need of a more general combination than what could probably _ 
be obtained by means of private enterprise or voluntary agree- ' J 
inent, do necessarily require the aid or interposition of gove 
inem. 

Indeed) many works of provincial and even parochial Utility* * I 

nd and HcillinJ. (hororc tbeir rcvoluiions), ^ 



which are within the reach of private enterprise, and are most pro- 
perly enltii5ted to the more minutelj- aitentive and eeonoinical ma- 
nagement of ihe district that bears the expense, demand, neverche- 
lesE, the delegation of the powers of government, to enforce the 
Concurrence of the refractory, and to compel the surrender (on 
receiving a fair equivalent) of interfering rights, which might 
embarrass, or totally obstruct, the execution of useful designs. 

The interference of government, also, is often highly eipedi- 
ent, to enjct regulations, by which rights (which have grown up 
through ignorance, or the pressure of imperious circumstances 
into a constitution so mutually entangled and interfering, as to 
prevent the irrist profitable use of the subject) may be disentan- - 
gled and disjoined. -~ 

J - \Vhen,industry is thus protected and encouraged, under a. wise, ' 
Kjnst, and enlightened government, and allowed its free and im- "^ 
'fitwtructed course, its natural tendency is to improve, uaiversaily, "^ 
jutd to the utmost, the condition of the human race. 1 

■An unrestrained indulgence in the potvera nf procreation, is the ^ 
Only circumstance which, in such a state, could possibly cause t 
industry to fail in producing general happiness and prosperity; 4 
for it is evident to demonstration, that, if tliese powers were nni- 4 
versally employed to their full extent, they could at all times Te- ' 
ry speedily multiply the population beyond all possible means oP*fl 
comfortable subsistence ; — an evil which common prudence wilL 1 
in » great measure tend' to prevent, under every happy constilu^- | 
tion of society, which allows tlie generality to attain to such com- I 
forts in their station, as they would be reluctant to diminish, by ^ 
too wide a division ; and chiefly to be dreaded where the absurif '' 
provision of poor's rates holds out a lure to improvidence ; oti 
tehere the great bulk of the people are placed in circumstances of 
such hopeless depression, that no prudence on iheir part can bet- 
ter their situation, nor imprudence make it worse. • 

Having premised these general observations, which may su- 
persede separate discussion, when we treat of particulars to which 
tlie principles laid down may be applicable, I proceed to the 
rfistrihutinn cf the subject of this work. 

It is indeed extremely difficult to arrange, within the compre- 
hension of a single Number in the Appendix to a General Re- 
port, a subject of such extent, as would require many chapters 
Subdivided into many sections. The task, however, shall be at- 
tempted. Secti I. will contain general oljservations upon Indus- 
try, and tlie classes into which it may be divided. Sect. II. shall 
be devoted to the consideration of Agricultural Industry, and the 
means of promoting It, dependent upon political regulation i 
and although this discussion appears only in form of a Section, 
(in conformity to the prescribed plan of the Report, which le* 
Quires such a multiplicity of objects to be embraced under on* 
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general head), it will constitute the chief part of this discussion j 
ooih because Agriculture is in itself the art of primary import- 
a/ice, and because it ought to hold the chief place in a work so 
materially connected widi agricultural inquiries. Sect. III. will 

, Bore slightly treat of the Industry employed in Mines and Fish- 
eries. Sect. IV. will take the same slight notice of Manufactur- 
ing and Commercial InJustry, Sect. V. will treat of the Poor, 

I or those who are incapable of exercising Industry — the only le- 

I ptimate poor entitled to be supported by charity. Sect, VI. will 

I treat of the PopuUtion of Scotland in general. 

LO? IlfltUSTRr IS CSNEBAr:, AND THE CLASSES IHTO WHICH IT 
i MAT BE DIVIDED. 

I Thk materials of all human industry are drawn from the soil, 
' tte waters, or tlie bowels of the earth ; by Agriculture, by FisA- 
lAKf, or by Milling. * 

^ As those engaged in these professions furnish all the materials 
:)D)Oii which every other species of industry h employed, and 
Ueo the substance of every thing that is consumed, they may, 
{bercfore, in this sense, be considered as the only ^rof/uccr.;. In 
pfectaees of speech, the power of man cannot produce a biadc 
tf graas, an car of corn, nor a single animal ; extending no far- 
kwr than to the direction of the earth's fertility to the produc- 
bon and nourishment of such plants and animals as best suit his 
Wes. As tittle can he cause a. fish to exist in the waters, or a 
huieral to be formed within the earth's buweU ; he can only ex- 
1to»ct ihem from the regions where they have been generated, 
|*nd place them under the command of human power, to be used 
U pleaaure. As the manufacturer, however, only effects a mo- 
'djGcation upon the form of those subjects which are brought 
iVithin the power of man by agriculture, fishing, and mining, 
I ttere seems ground for the distinction, of producing and inanu- 
'ficturing industry. It is, never thele^^s, by no means to be un- 
|i Jbrstood, that manufaclurmg industry ought to be held as unpro- 
I iKlive, in the sense, at least, of its producing nothing of vulua 
I'ia eKchsnge i in which case, according to the proverbial mode 
.' tf ipeech, tlie manufacturer could have nothing but his labour 
I lor his pains. For the adaptation of the subject, through his In- 
bonr, for more pleasurable or convenient human use, communi- 
Citet to it such additional value, that he can exchange it again&t 
■ ^^ater quantity of .the same subject in its rude state, or a- 
Eunst other kinds of manufacture fur which he may find occasion. 

■ W«te a division oT iiidustry. and of its subjttts, w lut affeMcd, so pcdan- 
Mj ei»cl u lo CDiopreheod eiary tiling, ihe air iriiglil also be lakcu in, o"' 
iWdinp materials of indii'lrj ; and iiuniing and fo"liii J mighl ht ri 
«"f mlh fishing, 
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As the miner must employ various manufacturiDg proceUM » 
transmute his mineral into a purer metal, or other marketable 
fhape, he may, without much violence, be classed with the ma- 
nlifacturer ; and, as fishing seldom adds materially to the gene* 
ral means of sabsistence procured by agriculture in a nation any 
way populous, and enjoying any considerable extent of territory 
fit for culture, the fisher may, in a general classification, be aa- 
sorted with the agriculturist. The two great prominent divi- 
sions, then, into which the industrious population of an exten* 
give political community fall generally to be arranged, are the ^ 
AgriciiUuTal and the Manvfactnring. * 

These two great classes, it is evident, are the mutual CHinsuin* 
ers of each other's productions. The manufacturer must depenil 
on the cuUixator of the soil for his food, as well na for moet aS4 
^e materials of his manufacture ; and, as he cannot expect to— ^ 
be subsisted gratuitously upon the bounty of the cultivator, hesai 
aid only propuse to receive food, as an equivalent, or m ex-^ 
change for, manufactured produce. The cultivator, on the o-^ 
ther hand, could have no inducement to raise more food than liesj 
eould consume himaeii", unless be had the prospect of exchang-i^ 
iag it for Bometbing wliich he values as an equivalent ; and w^aj 
I, cannot suppose, that the mere pleasure of feeding idle peopl-^ 
t should be considered as constituting such an equivalent. Th «( 
I *i^ltivator, therefore, after supplying himself with the means cisi 
I ^inbsistence, disposes of his surplus produce to the manufacturcarsj 
■ in excbanjK: for the conveniencies of life j and the mamifactofftB^I 
\ (JBfter supplying himself with conveniencies, must still farther pro- ' 
J'ifluce a surplus, to be exchanged agamst food. These con veni- 
I'Ancies and necessaries seldom meet, in the simple exchange of , 
I* barter : the surplus of both may be immediately exchanged i- 
['cainst money ; but money itself is of no value, but in aa far u 
kju can command, in exchange, these necessaries or convenien. 
I £es : so that though money may be the universal medium of ex- 
Lj^ange, yet every transaction of exchange must, ultimately, re- 
P^folve itself into the simple barter of necessaries against coare- 
T niencies. 

B capital increases, and exchanges ace enlarged, a third class 
^ arises, whose industry and capital are emplojed (to the great ad. j 
ft nntage of ihe other two primary classes), in negotiating their I 
rClKchanges for tbem, leaving each to pursue, with undivided at- ' 
I fention, their respective occupations, and to accumulate a still | 
l-Jrenter quantity of exchangeable surplus, the produce of their | 
^^eapective employments. This class comprehends the mercantile ,' 
^kt trading interest, whose business it is, as wholesale or retsJl 
toerchants, to collect the surplus produce of the two classes of 
agriculturists and manufacturers ; replacing to each that capital 
which they had laid out in obtaining that surj ' 
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which he requires, in the precise quantity required, and at tlie J 
[irecise time when it is wanted. ] 

Tlie three great classes, then, of the industrious population of | 
m natioD, (stating thera in the naturo] order in whicli their labours i 
come to be of general utility), are, the AgricuUural, the Manufac 
iuring, and the Commercial: For asurplusof food nausi be prepar- 
ed, before there is room for applying attention to the means of ] 
convenient accommodation ; and there must exist a great surplos ' 
Jiroduce, botli of necessaries and conTeniencies, betbre their ex- 
"change can give occupation to a diEtinct profesiiion, and employ- 
ment to a capital perfectly separate. * 

The cultivation of the soil raises, in general, a great surplu* 
-produce, above what Is necessary fur the subsistence of tboss | 
lemployed in its cultivation : And, when we consider the great 
'numbers, beyond tlie mere cultivators, who, in Great Briti ' 
-derive thirir food from the produce of her soil, aided by, com- I 
paratively speaking, n small proportion of importation — the ar- 
my', the navy, the towns crowded with manufacturers and mcr- 
'dutnts, the number of persons engaged in the liberal professioDa, 
«nd the multitudes who live on land rents, or other sources of- \ 
'lerenue without any particular employment, — we are led to form | 
' WL very high estimate of the produce of her agricultural industry, 
'smd of the skill and ability of tliose who cultivate her soil, f 
Supposing a nation to have been expelled from its territory, 
\>j barbaric invasion, or religious perseculioo', and to have car- 
ried along with them a considerable portion of their commercial 
and manufacturing wealth, and to have betaken themselves for 
refuge to a station, where {from scantiness or sterility of terri- j 
lory) .agriculture could afford no subsistence to the new inhabit- ( 
■nts ; it might still be possible for the people to derive a plenti- I 
fol subsistence entirely from manufactures, by exchanging thrir i 
torpluB manufactured produce against the surplus produce of tha 
igriculture of other nations. Or, a nation might t^ven be suppos- 
^ to subsist in plenty, without exercising the least degree either I 
•f manulacturing or agricultural industry, if only possessed oi | 
capital to enable tliem to undertake the business of common mer* 
<iiBnts, or even merely of cwnmon carriers to other nations ; in 
negotiating the exchange of the surplus produce of one natioK | 
against that of another, or in merely transporting it for the n 
diants who had negotiated the exchange. % 

* Smilh's WcaliJi of Nniiooi, Book iii. CliHji. 1. 
-f Haltbus ciii^clnres, from ttit rvtiims under the popul-ition bills, wliid^ | 
ttCngh far tWnn sccui-Bte, yet liiriiiili dsis fur cdculutiop, tliBt ihe proportion I 
«f Ilw immediaU cuItiialoH to tbe rest ot [he popuUtion a less tlun one-fift^ I 
«t ihe whole. ' 

(The Dutch proTinces, filled with refugees from the persecution of 
IWk* of Aiv.i, ill modem iiine«, aiiil, more tiiiiicnil)', the republics i 
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Were peace to prevail over the whole world, . and were it ne« 
yer to be interrupted by the ambition of conquest, the iniqui- 
tous spirit of monopoly, or the absurd jealousies of trade, &c^ it 
is possible that nations of mere manufacturers or traders might 
subsist in security and abundance, precisely as the inhabitants of 
our towns enjoy security of subsistence from the sqiplus produce 
pf the agriculture of the surrounding country, though' they pos- 
sess no more territory than what is cQvered by their houses^ and 
the causeways of their streets. But, considering the numberless 
causes of hostility that may arise betwixt independent natiops* a 
nation of mere manufacturers and traders, depending upon the 
will of other nations for food, must stand upon a very precariou8> 
footing. Were other nations to enact navigation laws for ehcou-- 
ragement of their own carrying trade ; were they to attempt^ 
however premajturely qr unprofitably, to force on manufactures 
home,^ by absolute prohibitions, or duties amounting to the 
hibition of importation of foreign manufactures ; — ^were even tb 
mere caprice of fashion to annihilate the demand for such, manu- 
factures as were in use to be prepared for their market; or wera 
any cause of irritation to induce them suddenly to shut theL 
ports ; — it must, then, inevitably follow, that the dependent n 
tion (however rich in commercial wealth,-^in fixed capital, 
ed in manufacturing machinery and in shipping,--^r id 
houses, replenished with all manner of manufactured goods^, 
must, at once, fyid all such wealth to have become absolutely «>/ 
no value, and that the inhabitants must inevitably perish for waii£ 
of food. The more there is in any nation of a population, de- 
pendent upon commerce and manufactures, above what i^ owa 
agriculture can feed, the nearer it approaches to this perilous 
and precarious state, f 

When the commerce and manufactures of a nation have grown 
upon the surplus produce of its agricultural industry (as aSbrd< 
ing a vent for that surplus produce, and as exciting to the pro* 
duction of a still increasing surplus), which is the natural order 
in which these subjects would proceed, if left to thefr own spon- 
taneous arrangement; under such circumstances, the commer- 
cial and manufacturing population, though it will invariably over- 
take, yet it will never outrun the national means of subsistence, 
60 much as to expose the people to those dreadful calamities to 
which a dependent nation of merchants and manufacturers may, 
without great stretch of probability, be supposed to lie open. 



sprang up on the coast of the Mediterranean, composed of those who fled fWrni 
the fury of those barbarians vho overturned tiie Roman Empire, are instances 
of nations reduced by violent causes to depeud almost entirely for Mibfijstence 
bpon manufactures arid commerce. 

f Sec, upon this subject, Malthus, Book iil. Chap. 9. His Txews deserve 
most serious consideration. 
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Agriculture is the only secure foundation of independent great- 
ness ; and nations, whose greatness has depended upon mere com- 
mercisi} wealth, have accordingly ever had a mere ephemeral 
existence, f 

The great eflFort of the policy of modem Europe, through the 
greater part of the last century, has been to encourage, by every 
means, manufacturing and commercial industry, and to entice 
it, by various advantages of artificial institution, to start before, 
instead of keeping pace'witk the industry of agriculture. Great 
Britain has not been behina her neighbours in this species of po- 
licy ; and her navigation-acts, together with the monopoly of the 
great maricet of her American colonies, secured to her native 
merchants and manufacturers, (not to mention the domestic mo- 
nopoly privileges established in their favour against their own 
Fellow-citizens, by bounties on exportation of home, manufac- 
lures, and prohibitions, or discouragement by high duties upoa 
importation of foreign ones), gave to those of that class such 
pre-eminent encouragement, that it ought not to be matter of 
lurprise, if her mercantile and manufacturing population has inr 
creased beyond that amount which her agriculture can feed ; if 
she should have become dependent, to a certain extent, on the 
agriculture of other nations for subsistence, and an importer, 
from having been an exporter of grain. 

Great Britain has lately had impressive warning of the inse? 
curity of prosperity founded upon commercial and manufactur- 
ing wealth, which so much depends on the will of surrounding 
tiations. It is to be hoped she will be less sanguine than formerr 
\j in her expectations from her commercial system of policy, and 
uat she will be more, attentive to that more solid greatness, 

f Malthns, Book iii passim. The opinion of Malthus seems perfectly well 
fimnded, that the dependence of states upon forei^ agriculture, for food, is 
the more secure and least liable to be frustrated : 1. In proportion to their weak- 
ness; because, as holding their independent existence merely from the for- 
bearance and toleration of their more potent neighbours, they excite no nation- 
^ jealousy ; and there is the less danger of the ports whence they derive their 
supplies being shut against them, out of national irritation. 2. In proportion 
to Uie absoluteness of Iheir dependence ; because tlieir demand being constant 
and r^fular, the agriculture upon which they depend suits itself to that dcmaucL 
3, In pfToportion to the smallness of the space of territory occupied by the popu- 
lation; because this renders the equal distribution of dto supply more easy 
and unexpeosiTe. What a difference, in this reject, betwixt the state of Hanf^ 
burgh (when it was a state) and Great Britain ? Her greatness does excite jea- 
lousy. She depends, 4^efly, on her own agriculture, and has no regular de- 
mand to irhi<^ foreign agriculture might be suited. Upon occasion of any 
^rcat deficiency, like that of the late csuamitous scarcities; her demand is sud- 
den, unprepared for, and great in proportion to the extent of her territory, and 
of her popidation. In the last scarci^, the demand from Britain not only^preat- 
ly affected the prices through Europe, but also in America ; and Malthus says 
he was credibly informed, that the price of bread was nearly as high at New 
York as at London. What must have been our situation hod oUier nations 
shut their ports ! 
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which rests upon the foundation of aericaltnral industrfy left ai 
population, fostered above the leyel of her intei:nal means of sab^ 
•istence, should be forced down to that level fai a manner thaf 
^annot be contemplated without alarm* 

We shall proceed, therefore, to consider what may be of use tm. 
promote that preferable industry, which affords a sure foanda« 
tion of independent greatness, and which the foUofving otMBCrrat 
tioGS are intended to discuss and explain. 

Sect. IL 

Ot Agricujdtubai. Inbustry, akd the Meanc 09> 

j^romoting it. 

The means of promoting agricultural industry are to be de 
duced partly from consideration of regulations affecdne t' 
holding of land, the appropriate subject of this species of md 
try — and partly from consideration of regulations of a more ge 
neral nature, which relate equally to industry of every kind. I 




regard to the former, or regulations affecting the holding o -^ 
lands, either in perpetual property or temporary tenure, or wni 
common or several possession, it has been judged proper to dis. <^ 
cuss this subject in a separate dissertation, which is subjoined a. ^ 
Appendix 5. Uiider this section, therefore,t ^^ observatiom.s 
shall' be confined to those general political arrangements, tfasLT 
affect other classes of industry equally as agriculture. Ana 
these we attempt to classify under the following subdivisions ; 
I. Regulations relating to the internal and external commerce^ 
and to the manufacture of agricultural produce* 2. Facilidef 
given, or attempted to be^iven, to interchange, by fairs, mar- 
kets, regulation of weights and measures, 5cc. 3. Facilities^ tQ 
intercourse, by roads, railways, canals, &c. 

I. 

"Regulations nsLATiKa to the Commerce and Manufacture 

OF Agricultural Produce. 

Of the Internal Commerce of Agricultural Productions. 

Freedom of internal commerce, (though seldom perfectly enjoy* 
ed), is essenciallf necessary to the prosperity of agriculture. It 
is evident, that merchants, whether wholesale or retail, are as 
advantageous and necessary to the raiser and consumer of aeri* 
cultural produce, as to the producer and consumer of manutac* 
tures. So obvious a truth surely requires no illustration. TTie 
wholesale merchant takes from off the hands of the farmer, or 
manufacturer, whatever produce they have respectively prepared 
for market, replacing, by his capital, the capital advanced by 
either of them in such preparation! and thus enabling each» witk( 

■ 1 • . , . • ' • ■ . "'it 
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' ■nintemiptetl attention, and nndivided capital, to continue hti 

' respective emfilojment ; whilst the retail merchant fumishei 

' bim self from the wholesale dealer, thus replacing the capital of 

fiie latter, he himself being in readiness to supply the immediate 

consumer, in the manner most convenient for him ; that is. at 

! the precise time when he wants the article, and in the precise 

J quantity that he requires. And where perfect freedom of cam- 

i|' pecition is maintained, the whole of this business musti necessari- 

I Ij, as capital becomes more and more abundant, be transacted, 

" " i branches, in a manner the most advantageous to all 

" ■ to that mo!t indubitable of political 

n to the itibdivmon nf hl/nvr anit em- 

le, aud in a belter manner, and at u 



FVBncemed, i 
Jr^ioms, — that 

\eaper rate. 

~ t the lai 



iof e 



espective ignorance a 



ion, enacted during the perio^ls of 
id barbarism, have betrayed equal 
tbsurdity, in attempting to deprive agriculture of the encourage- 
lent of the free commerce of its products, (to the equally great 
id disadvantage also of the consumer, though no 
>ubt intended for his benefit), in attempting to debar the tmns- 
Tt of com from province to province, by absolute prohibition, 
by the imposition of heavy fines to be paid for tliat liberty; 
discouraging the separate profession of the corn- merchant, by 
instruing his employment into a crime, and branding him with 
'amy; attempting to force the cultivator of the soil thus to be. 
ime, if possible, the retailer of his own produce. Our statute- 
*c continues to be disgraced with absurd enactments against 
imaginary crimes of forestalling and regiating. The only 
legal relief (excepting that implied in the comlaws) which tr^t 
{^>een given by the Legislature against these enactments, it the 
"vet I5th Charles l\-, which only extends to the granting of per- 
.^ifision to tile-engrossing or buying of grain, in order to sell it 
■gain, as long as the price of wheat does not exceed ^Ss. a qujr- 
"ter, and that of olher grain in proportion ; and even from ihfs 
'Sberly are excluded forcstallers ( that is, those who buy and sell 
■er again in the same market within three months. * 
Happily, in Scotland, laws become obsolete through disuse t 
>-and it was beginning to be thought that our Scots acts of Par- 
'liament upon this subject had died this their natural death, ir, 
consequence of the more general prevalence of common sense 
"fa that respect ; yet in the late scarcities, popular ferment, justi- 
Ji/ing itsetj, no drtiilit, in the belirf of the passible cxi)^leuce of tht 
frii^e, upon the credit given to tegislati-oe viisdoni in thetc \ eimct' 

, • Smilh's Wealth of Nationt. 

»- f Smith, in his ITonlM of' NaliaH', just)]i astinuUlei Lhc siatutoiy crime iif 
■JSmultiiig tntlm iiiuigiiury crime of wilchi^ift, nhklii alK>, iti ib j*y, wiu • 
•rime by Mstuti;; aiiil, wiiii ef|iml juslice, alleges, Uiat if the ndo I'ntic^itt 
lidiipled in rcj^rd tu llic latter, lud been cstfnclcd slut to iliu furmcr, bwlli 
^r*iiU t^Rlly liiive ctiwcd M bxtint tlic ima^nitian of tlic p^-'ijiU, 
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tm of our best political writers, by the encouraeements giyento 

. manufactures and commerce. In consonance with the principles 
oT the commercial system, an artificial market, and an artificial 
price, extending beyond the natural extent of demand, and above 
the natural level of price, have been instituted for these latter, 
by bounties on exportation ; and the restriction of importation, 
by means of high duties, or of absolute prohibition ; that is to 

, say, a-g^neral tax, is laid upon other industry, to pay to our mer- 
chants and manufacturers such a part of price as shall enable 

' diem to sell their commodities to foreign nations as cheap as, * or 
dieaper than, these nations themselves could obtain them by then: 
own domestic industry; and they. are also enabled to raise ano« 
Aer tax upon, their fellow- citizens, by exacting from «them a price 
for their commodities consumed at home, exceeding the level to 

.which it would be beat down by the competition of the manufac- 
turers of other nations^ were these freely admitted to our markets ; 
the indiistry of agricultural production being still further depress- 
ed, in favour of our manufacturers, by giving them the exclusive 
privilege of buying some of these productions in the home mar- 
ket, and totally prohibiting their exportation to foreign nations, 
whilst the same commodities of foreign production are admitted, 
duty free, to compete with them in the home market *• . 

I0 this manner, it would seem, that capital has been enticed 
from agriculture to commerce and manufactures, and an excess 
of population has been raised up, above what our agriculture 
can feed, and dependent for the means of their subsistence upon 
the agriculture of other nations. A sense of public safety seems 
imperiously to demand, that such undue proportion should be 
rectified i that capital should be restored to agriculture, that tlie 



* This is the case in regard to wool, by the laws of England, to which Scot- 
Iftiid became subject at the Union ; in consequence of which, the price of wool, 
in the latter country, sunk one- half after that event Foreign wool was allow- 
ed to be imported duty free ; Irish wool was forced into the Englifch market ; 
mnd the exportation c^ wool from England prohibited, under penalties which 
amdw humani^ shudder, and make us deprecate the idea of being ever sub- 
jected to that worst of tyrannies, that of monopolizing merchants and manu- 
Acturers. * The severity of many of the laws which have been enacted for tlie 
** fccurity of the revenue,* (says Dr Adam Smith), * is very justly complained 

* of, as hgnposing heavy penalties upon actions which, antecedent to these sta* 

* tutm thai declared them to be crimes, had always been understood to be in- 

* nocent. But the cruellest of our revenue laws, I will venture to affirm, am 

* mild and gentle, in comparison of some of those which the clamour of our 
"^ merchants and manufacturers has extorted from the Legislature, for the sup- 

* port of their own absurd and oppressive monopolies. Like the laws of Draco, 

* these laws may be said to be aU vmtten in blood. ' These laws have been mo- 
^fied in regard to the penalties ; which, however, still infer the total ruin of 
^be circumstances of the exporter of wool, though they do not affect his life. 
** But as the morals of tlie great body of the people * (continues the same au- 

* thor) * are not yet so corrupt as those of the contrivers of tliis statute, I have 

* not heard that any advantage has ever been taken o£ this clause. ' Sop 
fimilb's Wealth of ^ations, Book vr. Chap. 8, 
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[ * population may not ontrna internal means of subsistence i or, ia 
I ' other words, that internal agriculture may rise to the level of the 
L population -, and that it may no longer be io the power of other 
r nations, merely by shutting their ports, to caute perhaps two mil- 
I • lions of our population to perish for want of food, after the most 
I - tremendous struggles about the limited supply which our own 
I agricuhore could afford. 

I The natural equilibrium of our commerce and our agricnltort 

I would seem incapable of being restored, but in two ways; either, 
I J^rst, By removing the causes which have disturbed it, in breil. 
I tng down all the hedges and fences of monopoly privilege, by 
I ' which manufactures and commerce have hithet to been secured in 
I 'an artificial market, and an artificial enhancement of price ; or, 
I ^Kcondli/, By securing the same artificial market and price to agri. 
I 'culture, and keeping it up to their level in point of instituted ad- 

I ■ It is thecffect of thecoi-n /owj (commonly so called) to lecow 
I ''these similar advantages to agriculture, by bounties upon export- 
I 'atioDi and restricting duties upon importation. And the infinitt- 
\ 'ly BUperioT importance of the subject, will certainly much mote 
t 'justify the interference of regulation in disturbing the natural k. 

:^el in this instance, than in the other. 
I - The paradoxical opinion of Dr Smith, as to the im possibility 
I ' cf such measures giving any encouragement to agriculture, senni 
I tto be abundantly refuted by Malihus, (Bookiii. Chap. 10.) And 
I 'surely, if it is at all in the power of artificial regulation to en- 
I ^courage agriculture, one great means must be, by thus liee[Hng 
r ^he price artificially somewhat above the natural level price. 

The tendency of the present corn laws (according toMallhui) 
[ -is rather to secure an independent supply than an annual eicMi. 
[ lA cultivation, however, bo extended as to prepare an annual n- 
I cess for a foreign vent, is the best provision against those recur- 
I 'ling years of deficiency of crop, which may ever be expected, 
L-iht no very long iotervals; because, by suspending exportaiioOi 
I ^mnd contiiiing to domestic supply the product of that cultivatioti 
I Ivhich the foreign vent had excited, this greater breadth cf cul- 
I J^vatiou will tend to compensate, in great measure, the general 
1 .deficiency of return over all. 

I ■ Pallic granaries have been suggested, as a still more indepen- 
I |fen( security against years of scarcity ; but the various weighty 
I objections against these, seem to have caused the idea to be alv 
\ andoned. And, from the very perishable nature of grain, ow* 
I uig to vermin, and other causes, and the great uncertainty of 
I (Speculations in grain, depending so much for their success on the 

JQrning out of the season, a thing which cannot be foreseen, it 
I not to be expected that much provision against scarcity canbt 
made by storing grain, as a matter of private enterprise : the 
jpicsc that can be thus expected, is, the buyirg io and itoitug up 
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nf i little of the remainder of the crop of tbe preceding season, 

¥tj the time that the greater scarcity of the succeeding crop be- 

ifomes absolutely certain, or at least highly probable. 

t Distilleries may be well considered in ihe same light, ai con- 

'it^tutiog, in eSecC) an excellent species of granary, inasmuch as 

tdtey ancird a domestic rent to the produce of a cultivation ex- 

^tended beyondthat breadth which is necessary, inordinary years, 

'no supply the annual subjistence of the people, and cnnseqaent- 

^lif an encouragement to cultivate to that extent. When these arc 

iMtopped in a season of scarcity, they open up, for subsistence, 

fiie extra supply of that cultivation which bad been enlarged in 

(Mmking preparation for their consumption. In this light, horses 

id dogs kept for pleasure, if not carried to excess, will not ap- 

objectionable ; for though, no doubt, the grain consumed 

ibem in ordinary years, would have supported an additional 

imber of human beings, yet, when a deliciency arrives, you 

mot shut up existing human moudis, or suspend llieir opera- 

youcan shut up the distillery, or suspend corn laws; and 

much more danger to be apprehended, from the pinching 

short allowance, from men, than from dogs and horses. ' 

The Breweri/ may, in this respect, be considered in the same 

;ht as the Distillery, however unusual it may be to consider 

as of the same cla^s — ales being no more necessaries of life 

ardent spiiits. Equally as the Distillery it affords a vent, 

jrears of ordinary plenty for a superabundance, which, upoa 

niog it up, would produce even a much superior regurgita- 

ipply on the recurrence of scarcity. And the same ob- 

i are applicable to the manufacture of grain into starch 

hair powder. 

.' The intention and effect of the above-mentioned encouragc- 

,ts to agriculture, is to procure a vent, foreign or domestic, 

the domestic being preferable, as not dependent on the will of 

Idler natioDs], for tlie produce of a cultivation extended beyond 

ihM is necessary to supply subsistenoe to tiie population, in years 

)^ ordinary plenty; or, what is the same thing, keeping the po- 

ilation below the level of their means of subsistence, in such 

iars, that die produce of this surplus cultivation, when applied 

1 the purposes of subsistence, may, in cases of deficiency, pre- 

ent famine. 

.Another great resource is in the hands of the people at large, 
rhich, however obvious, there seems to be a reluctance to per- 
Bcive, because it proceeds upon thai steaJy contemplation of the 
iked realities of human life, which is eniiiciy desciuctive of thoie 
xtic conceptions, pa't.'ral or romantic,' on which the imagina- 
W ddighti t'j d'i-<-ll. i' li-h 10 abstain from that too ipeedf 
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multiplication of ther population, (by too early, radi, and tm- 

pmdent marriages), whence ensues that over abundance of la- 
bourers, and consequent competition tor employment, which 
beats down the reai recompense t'f labi>ur lo that very straitened 
aftd wretched subsistence, even in ordinary seasons of plenty, 
from "which no abatement can possibly be made, without abso- 
lute want, and from which no descent remains to any inferior 
substitute, upon the occurrence of the least deficiency. It ii . 
Buperfluous lo quote Maithus upon a subject which he has been 
the first to place in a clear light. A population, thus restrain-' 
ed, might be numerically fewer, but it wuuld be of more wtirth; 
the average duration of life would be higher": and as the popu- 
lation would be supported by the permanence of individuals, 
more than by their rapid succession, — by diminution of deaths, 
rather than by augmentation of births,— at any given lime there 
would be a much greater propartion of the population in a state 
of full maturity and vigour. The advantages of such a state of 
things, in point of individual happiness, and of national strength, 
— in tlie absence of crimes arising from desperate circumsances, 
and of the dangerous revolutionary spirit, founded in tbe hoft 
of bettering those circumstances which could not be rendered 
worse by any change, — in the prevalence of knowledge, and of 
an enlightened spirit of liberty; these advantages are fully illus- 
trated by this enlightened author, in the Fourth Book of bis 
Esxai/ on the Principles of Population. 

It may be worth observing, that these measures, intended to 
procure for agricultural produce the encouragement of an artiff- 
cially extended marltet, and enhanced price, could in no shape 
affect the interest of farmers, eicepting merely such whose leaset' 
were current at the time of their first institution. For ii is per- 
fectly obvious, that rent is given for land, upon consideration of 
prices ; but that prices can in no shape be regulated according 
to rent. The profit would, therefore, like that of every improve- 
nient in agriculture, rest ultimately with the landed proprietor. 

The obstructions to the free manufacture of corn from thlr- 
!age or adstriction to mills, is considered in Appendix 5. 

ir. 

Of Facilities to Intkrchangs, by Fairs, Markets, Reod- 
LATioN OF Weights a\d Measures, &c. 



Public Fairs and Markets would not seem entitled to a sepa- 
rate discussion, after what has been already observed in regard 
10 wholesale and retail merchants, were it not that a very undue 
importance has been sometimes ascribed to their institution and 
tegulation. Misled, seemingly, by tne mere similariiy of names, 
some would seem to conceive, that to proclaim a marlcet or jSiV* 
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to be held anywhere, is equivalent to the procuring of a real 
market or effectual demand for produce. 

The difference betwixt a Jair and a market^ seems not to be 
accurately defined ; and the ternrs are, indeed, frequently used 
as synonymous. If a definition were attempted, perhaps a Jair 
might be considered as an instituted meeting, for the purchase 
and sale, in large quantities, of those commodities, for which 
the stated demand, though regular, only occurs at considerable 
intenrals of time ;-^such as, a fair for buying sheep as holdktg 
stock; or ewes with lamb to be fattened, lamb and dam, upoa 
gnus, or to be fattened upon turnip ; or, a fair for purchasing 
cattle to be wintered in straw-yards ; or, for the disposal of these* 
m spring, to the occupiers of grazing farms, i&c. $cc« And n 
market might be considered as instituted for those commodities, 
for which there is a regular and a rapid demand, such as those 
b great towns, for the weekly disposal of fat cattle to the but- 
chers, and of butcher-meat to the inhabitants, and for meal anci 
oats, to furnish the small retailers, or immediate consumers, who 
ire deficient in stock, or in want of stowage, to purchase inoi^ 
at a time than what serves for weekly demand. 

The name of Fair is derived evidently from the Latin Ferise ; 
nd BO doubt originally bore the same import, being originaUj 
fine$ in the literal sense ; that is, religious festivals, instituted 
in honour of the saints : And accordingly, the greater part of 
diem still retain the names of those saints in whose honour they 
bd been instituted, — as St Lawrence's fair, St James's, Sic, &c« 
Advantage seems to have been taken of these concourses of peo« 
pk| for Se purposes of commerce, (as is the case witli the Ma- 
oometaa pilgrimages to Mecca) i and those who had any thing 
pnepared to give in exchange, resorted to them, in hopes of find* 
ng others ready to receive what they had prepared, in eKchange 
for what they wanted. 

^ The multiplicity of fairs is an indubitable mark of the barba- 
turn of any country,' invariably denoting a deficiency of capital 
to admit of the proper subdivision of employment, and of the 
iepirate professions of wholesale and retail merchants. Accord- 
ingly, we have never had fairs for disposal of the large produce 
oTour larger manufactories. And those fairs, for disposal of 
country produce, which might have been of use to our barba- 
tons ancestors, for want of merchants to take their produce off 
their hands, are now hardly at all attended: the greater part of 
them exist only in name, affording, in recalling the recollection 
of ancient barbarism, a pleasingly contrasted view of the supe^ 
nor civilization of modern times. A few great cattle and horse 
bm are frequented. Some of them continue merely as resortic 
for the half-yearly hiring of country servants ; and, of the rest 
that are attendedj many are resorted to for mere purposes of 
fiftipation. 

1 
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discretion of farmers, as iliey maj find it best suits their eon- 
t'enieney, whether to dispose- of their cattle and grain toeiten- 
sive dealers who come to seek them at their own doors, or to 
attend with them personally at fairs and markets. The dread of 
monopnly, by combination of dealers, where there are no eiclu- 
Eive privllegcfii but the utmost freedom given to competition, is 
surely now, by all who pretend to the least knowledge of the 
principles of political economy, considered as suited only to the 
weakness of childhood, or the imbecility of dotage. 

Little or nn interest seems to be taken, by the people at large, 
n the regul^lion of the cattle maikets. In regard lo the market 
of grain, however, — the sabject of direful apprehension^much 
virtue seems to be attribntcd to regolaiion ; and the object of all 
regulations is ihe absurd idea of forcing the farmer to become re- 



' of gcncTal priiiciplci or cf tuimcr cna^mcnts. Hence, where ihe oflence i> 

■ lliclamc, r>niclimV( (itK JuQice, fkioictimcs. two Junicn have the jiiiiiaiaioni 
' IbiiieliDKt tJiepunlliiment it one Uiinc, liimelimcs anotliet, while it i> noteaijr 
' t(i fif,: wliy it Miu Dot niaratis miiliuiiB], or rather, why iKe Aatutei were not, 

* in tMe parlicnlaii, piccirely ihe iamc. AaA as thcrg cBs^mcnti have been 

* repeatedly cx.pl«incil, altercil and amended, [here it fcarcelf one Iiade ur nil* 

■ Dufi^ic that \n silt the fubjiA uf as many (latules a* Wuulcl form a bulky cojc 
' lor tlif wliole. ' He b<«> on to obie»ve, that) ' HhippinE is tfrnilhcr puoilhnnil 
'rappiHiilcd by thrl': H-itulea to be inflifted turmtiarily on aSn\iia; : lumctJaiEi, 
'KM. hyone JuHicc ; on the oath, and lomelioin (in the caTeol Q^unlicrij cothi 
"IblimnallHinalu.n, of Qiie IiiieIc <iia.ac(^ This hu been regitt ted by Judge 

* BlacIU>onc, and other writus, as tqually JncxpedienC v\A iiiKoiiAitutiuiMi. ' 
"He faftijCf oh(i;|vcs. ui regard to aia^mcnls obuiiKd to prevent embcixlemeilt. 
Iliac ftioft uncuiiDit'utional DicUbci tiivc been made in faviHir of tlie owner. 
That by l4lh Ceo. III. cap. 44, ■ any «a Julllcc may eonvid a pcrfun of falle 
' reeling, bythccalh of aiiynn witnefi, even that oY the twnimf tbi yarn, who it 

■ mtilMtt lit faulty I ' which, Tays Dr Burn, ' ii a Tingular mlUnce of a con- 
■.vi^tion on tbe oacli of ■ pcilbn doubly incerefted; namely, both as the owes 

* of liie pmdj. aiid as entitled lo the whole forfeiture. ' 

There lElurcty here a loud call for conliilidatHiD, revlCon, and for annuUing, la 
many particulari. ytccoriUng to information, n'hich fcems to be coricfl, the in< 
cpntcnicncy I'roin legiliiliva regulatioii, in regard to the woollen trade, made 
parliJUT'entaty Tcttef he applied for in 1803, by the miDurafluteis of WilCl, So- 
liiArlcl, uid Gloutcncr, wludi was obtained. The [tulutcs complained of were, 
that of £iizabeth, enaftcd feeininEly in the view, of fecuring pcife^lion of work, 
Biut requiring Icven yeatt apprenticelLipi for (liu,purparc. as alio impoiing a pe- 
mky 0/ 401. a month on ihofe that employed Vorkpien who had not io fetted. 
(trai. in hii Oliraningi, Dbfervei, that this fame Itotute had to be broke through 
l>y Biimingham ininufactiueii.) The others were, thole of Edward VI. HOd of 
Pliilipand Mary; the Grd cnaficd aEainll machinery, from ibe popular, but 
nJiAdl^eii notion of iti il«pri«iiig labuurers of bread : the other rcliticling the 
iiUDiber of lnoms to be kept, liy one perfan, — probably from a dread in the ma- 
mifaflurers leJlnoc'Dr two •( the trade might mnnppo 11 ze the whole. 

. T^efe ftitulci had nut been complied with for^nity or fcvcnty year* befoie: 1 
:^nd relief was appiied for to Parliament, ui eontcquence of threats of profecution 1 
upoA ihtfe (latutcs, from thoic who thought they bid an inletell in ' '- "- '■''-- 

. It M not Tcry ohiioui why the lepial, (ratilcd ta thcic inftanco, miglit not be 
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taller, to the neglect of his own proper business a 
All attempts to force farmers to carry their own grain to maikst, 
(whence, indeed, it might freqoently have to be idly carried thai 
whole distance back again, to arrive at its destination of con- 1 
tumption), and to sell in bulk instead of by sample, orii^inate in 
the most contemptible mobbihh conceptions. 

It is probable that a. few cattle fairs may continue to be fre- J 
(joented as convenient. It seems nearly certain, that weekly, or I 
■more frequent markets, will ever continue in towns, for provi- 1 
Isions J because freih butcher-meat cannot be stored up; and 
ihough flour, meal, or grain can be longed preserved, yet the ex- 
tent of the retail trade, and its quick return, makes so small a, . 
capital snSicient to set up in it, that manyare tempted to engage 
*^ it, whose capital can command so little at a time, that their 
Ytnall stores need to be frequently replenished from the farmer, 
or more extensive dealers. • I 

* Weekly markets of j^rain are necessary for setting tlie assise c£ I 
bread, wherever it is ret;koned worth while to set an assize. In- ^ 
-deed, an assize cannot be set where there are not frequently re- 
.'curring grain markets, though it would be the most foolish of 
attempts, to think of forcibly creating a weekly market, merely ' 
'■for the purpose of furnisliing data for the regulation of an assize, I 

The asdsr of bread regulates its price, according to the price of 
grain. By the two general klatuces of 31st Geo. II. and 13th , 
Geo. Ill, tht power of fiifing the assize is given, in towns, to 
Magistrates, and, in the country, to any two Justices of the Peace. ] 
Any two Justices of the county, too, may compel the Magistrate* 
of towns within the county to fix an assize, though no such com- 
pulsitor is competent to private individuals. Tables also accom- 
pany the acts, (probably exact enough), showisg, at different 
' prices of wheat and other grain, what ought to be the price of 
biead of 3 given weight, and what ought to be the weight of 
bread sold at a given price. 

In towns, where bilkers form a corporation, vested with th'* 
exclusive privilege of supplying the inhabitants with bread, the I 
fixing of assize may be proper, to prevent ihe extortions of moi 
. aopoly. But, if the intention of fixing an assize is, to cnr.fine 
the baker to the natural .price, or the piice to which bread wciuljl 
be levelled upon a free and full competition, ihe much mote rea'- 
dy way of accomplishing that object, would be, to annul the mo* 
hopoly privilege, and at once to lay the trade open j and indeed, 
liie annulling ihis monopoly privilejje, would be an altercative of ' 
mere indi^'crence to the baker. But the intention of assise seemi 

• Fnniithe8n»llne<i;orUic c^iul required, aswellos cotigonialitjr toformBt 
htbiu, liiniicrfa, whu fail in tlivir circumsUnccs, very g<.'[>urally betakt: thL-mr^lvcf | 
*i the retiElin;; of nienl bihI pni-barler, in rnir grvHttowiu. '1]ib tfoaipniliuD^ 
*— "f—_ it tliu UWit SBUuciiy Silt Lcinir cbtapty ssntJ. * I 

U : J 
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to be, not to prevent entirely the baker from availing himself o[ 
his exclusive privilege, but merely to keep his esiortions within 
certain bounds. This, however, in equally guarded against, by 
3 checit requiring no trouble nor inierfeience : For die monopoly 
(if bakers does not appear to be so completely hedged about, at 
least in Scottish towns, but that it still receives considerable check 
of competition ; for, though none may bake, or keep shop within 
the royally, but fieemen of the corporation, bread may still be 
baked, and sold in the suburbs ; and there h nothing to prevent 
bakers, witliout the royalty, from sending bread to those who 
live within its precincts And this competition, limited as it is, 
forms, probably, a protection to the inhabitants, equally as gocd 
as that afforded to them by an assize. Huicheson, in his Jiulice 
of Peace, observes on this head, that in some parts assize hail 
been discontinued, and that, on comparing the prices with those 
where assize ivas fijied, it did not appear but tliat the public in- 
terest might be safely entrusted to this operation of private com. 
petition. 

Fiars, or iJie average price of the grain of the crop in correct 
Consumption, hare, from time immemorial, been in use to be fix- 
ed (technically struck) by the Sheriffs uf counties, to ascertain 
the conversion money-price of grain rents, or other annual pay- 
ments in grain. The Sheriffs' mode of procedure is regulated by 
nn act of sederunt of our Court of Session in 1723. By this act, 
it is ordered, that they shall be struck in every county, betwixt 
the 4th and 20tli of February each year, for the crop of the pre* 
ceding season ; that, to this effect, the Sheriff shall summfin a 
competent number of persona of skill, out of whom he shall 
choose a jury of fifteen, of whom eight at least shall be men of 
landed property; ihat, buforc these, in open court, evidence must 
be produced of the prices of that crop, from the November pre- 
ceding ; an^ person present l)eing entitled to offer information, 
as to the evidence that is produced, or that might be produced ; 
and if it appear lo the Sheriff or the jury, that tlie evidence pro- 
duced is defective, they sJiall adjourn. Afterwards, the jury 14 
to be sworn, and tlie evidence to be produced, when the jury 
are to he enclosed, and to return their verdict; according to 
which, the Sheriff must determine and record the fiars' prices by 
the 1st of Klarch, and the clerk be in readiness to furnish es' 

The fiars may afford a. commercial facility to inexperienced far- 
mers, in selling by them, either exactly, or a little higher or 
tower, according to the quality of the grain. 

ITic Agricultural Reporter of East Lothian very justly remarbs,- 
thal the period of the year of which the prices are ordained to , 
be taten in proof, cannot afford a just avei'age of the prices of 
Ihc crop. At the connncncement of the scaaon, ihe worst gat 
grain, which is in most risk of not kee^iing ; and the least valtt* 
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■t>Ie, IB tlirsBhetl out and disposed of. Candlemas being also ths 
iimal Scots term of paying rent, the farmers of small capit^ 
uie rallier in haste to convert their grain in!o cnsli, that ihoy 
ni«y be ready for pay-ilay, thus occasioning- some dtgrce of glut 
of the market, and reducing the price below the average. H^ 
proposes Whitsunday as a time for striking fiars ; when the pri- 
ces, from the preceding November, would give n fairer avernga 
of the whole price tlirough the year. In this opinion, we con* 
cur with him. 

He notices also the mode of procedure which has been fol' 

lowed by the Sheriffs of East Lothian, to coiuiteract these cause! 

of error; — a mode which seems peculiar to that county, bnl 

K'hich ought, perhaps, in justice to all concerned, to be imtvei^' 

Snlly adopted, unless Whitsunday, instead of Candlemas, shall 

be fixed as the time for siriiiing the fiars. In regard to each 

particular grain, u general average is taktn of the whole priceS 

(produced in evidence ; and this average is fixed as the mediumi 

€>T second price of that grain : An average is then taken of all 

Che prices that have exceeded this medium, and this average ia 

£xed OS tlie highest, or first price: An average is then taken of 

sll the prices that have fallen short of the medium, and this ave- 

vage is fixed as the lowest, or third price. This being done, 2j 

_^3tr cent, is added to each, to compensate for the lowoess of pricey 

A>om being ta&en at a cheap season of the year. 

li'iighl' and Measures. 
The uniformity of these would prevent much embarrassment 
^nd uncertainty in the coniiiierce of corn, and of every other ar- 
■licle. 

No new act of the LegiRluturc is at all required to produce 
diis desirable end. It is already perfectly provided for by the 
ITth article of the treaty of Union betwixt the two kingdoms, 
'vhich ordains that the same weights and measures, which con- 
^itute the legal stnnitard of England, shall, thenceforward, con- 
stitute the legal standard of Scotland, and that standards of weight 
uiid measure shall be sent from the standards kept in the Excbe- 
■iuer in Westminster. 

That tliere actually exists a legal standard in England, is ai* 
''ertnined by very recent decisions of the English courts, whQ 
'lave decerned in the legal penalty, for uiing other than these)e< 
(Jftl Mandarda. * 

The author referred to in the note, takes, indeed, notice of a 
"'fliiculty that hath occurred, although it seems of a kind which 
"»ight easily be overcome. He observes, that, in regard to Scot- 
pnd, both tlie Legislature, and our Supreme Court, seem equal- 
y to liBve overlooked this 17th article of the treaty of Union; 
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as, by 24th Geo. II., lint and hemp seeds are ordained to be 16\A 
by the LinUthgffio barley measure i and our Teind Court have i*- 
nirnrraly moditied victual stipends in the same measure. 

It would certainly, however, be matter of no great difficulty 
to revive this 17th ariicle, by a declaratory act. Nor would it 
be matter of much difficulty to have the proportions of the ex- 
isting mensurea and weights of every county to the standordi 
^declared legal by this article) ascertained by authority of the 
ShcriS" and .luEt ices, acting with proper assistance, and stated pay- 
ments^ of existing measure determined in sncb a given denomi- 
nation of the lejjal, as should keep them equal to what they were 
beiore. Let the proportions of the legal, to the accurttomed 
standards, be then advertised, in the most public manner ; Let 
provision be made for the inhabitants of the county furoishing 
themselves with these standards, and let a proper tirae be allow- 
ed for the inhabitants so to furnish themselves ; and let it be de- 
clared, that, after the lapse of this period, the penalties of the 
Inw will be rigorouiily exacted from every person who shall use tay 
other weight or measure than the legal. 

People are opt to disturb themselves by the anticipation of i- 
nieginary embarrassment that would occur in the use of new 
'Weights and measures, which they conceive themselves not to 
understand. Custom, which lias reconciled us to the use of those 
witli which we are acquainted, would, however, in the same man- 
ner, reconcile us equally to any new standard thnt might he ad- 
opted. In fact, all standards moat at first have been arbitrari- 
Jy assumed ; and when we say we understand a weight ov tirea- 
sure, we can only mean that we know how many times it con- 
tains, or is contained, in the standard which we have assumed. 
As to the standard itself, we can do no more than point to the 
lump, or to the rod, which we have agreed to name a pound of 
weight, or a yard of length ; and any lump, or any rod, would 
have served the purpose, just as well as any other. * 

That slight of hand may be guarded against in measuring o^ 
com, it were proper that the measuring yessel, made of cooper't 



• Tlie parts of tlic hiraiBn body seem lo have liecn iinivwrall j rdbrrrd Ir. 
•riginnl suadanlt of mcuiure ; eul'H i» thg ;>» vl ufna, tbe I'mi, unit nhi or 
II is Hill, that Henry I. of EiigUtid cauBtd a rod Id he utiuiIf, of tbe pn 
Jength of his ulna or arm, fme^urinp;, if is lilt! j, to tlie hrcasl bore), (iiil 
this *B» fii«d tu Ifie 'H,adiii of hingth, and w> conlinni^ In Scoiland, i 
hate rtftrred lo Ihc brenJth of tJie iliunil>. itt ilie rnol of Ihe aai], um ■ 
and to tlie length of b^Iey-coras, ih coBipoiiani parla of an uMb, &c 'Ilie 
incoiiwnience of referring to Batural pbjtrii, wtiere Ihe aama dtnomir 
applied to all the variations lo be fiiund in indin'dualis mutt «n>n ha 
cated the nereasity of adopting, a* n alsn^anl of len)^ somclliing nude i 
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'ibbrki ahoald lia« the sides rising perpendicular fioin the bot- 
^Idin, tlie BweH necesBary for lighting the hoops, being etfccted 
k the staves of the e'tie being thicker at bottom th,in ^t top. Or 
'( the vessel's sides diverge a little from bottom to top, (which 
L>miild still better secure the grain filling the angle foroitd by the 
[k>ttom and sides, so as to prevent slight in measuring), the slaves 
[l^i^bt be of UQiform thickness. 

j» In the opinion of some, selling of groin by weight is approved. 
H leading to a more precise judgment of its value. Whilst other* 
httDceive, that, after ascertaining the wejg'ht, about as many cir- 
gBom stances, affecting the intrinsic value, arc still Itft inil^termi- 
KBnte, as, in merely ascertaining the measure, — such aa the damp- 
MtS8, — the quantity of husk, — and the proportion of saccharine, 
jtvbich is by no means proportionate to speciSc gravity. 



Regidalhn nf Prices of Provision.^, and of Labour, l^c. 



In barbarous times, before the art of government was undct- 
'^od, — before it was ascertained what goveromentcould, and could 
—and what it ought, or ought not to attempt, — the power 
regulating these was given, by our antiquated statutes, to the 
itices of the Peace. 
The regulation of the ))rice iif provhians, if that power was 
at all exercised, has fallen entirely into di'use ; ■ and, in- 
, noUitng could be more dingerous than such interferetlce. 
were to be exercised, it is lo be presumed that it would ne- 
interfere in establishing a minimum, in times of extraordinary 
-, if it did, no power of government could make 
le regulation be observed j the producer, glutted wi'h super- 
kandance of his commodity, would be glad to get it off hi.'i hands 
[ any price: And who would complain of being served over 
Bieap? 

I It would never he used, but in establishing a maximum, in 

Ime of scarcity and dearth ; and nothing could be more dan- 

jtrouE. The power of government carnot possibly create food ; 

nd, where there is a deficiency, the only resource against famine 

ilshort alloM'ance ; and the only possible enforcement of general 

rt allowance, is high price. Price would be reguUied- in 

very best manner, bf the interest of the dealers and compe- 

ion of purchasers, if matters are left to their natural cnur^ { 

if the price is kept so high, at one time, as that its too great* 

^Mforcement of short allowance slackens the demand, so as to 

lake it probable that the existing crop upon hand cannot be got 

Isposed of at that price, but that the price may pnjbably cnmc 

be greatly dcpreiihed, by a better ensuing ciop, the dealers 

I ^' The SSfiiie of bread is nu e«cpptiim ; — for Iliougli it iceniing])' rcgulalet 
.** pilce of bread, }'Ct llint price is rcguluicd by Uie price of |pnun, mJiuJui 
UK rfgulnlcil, but li:t) [u find its owu level in lliu markec 
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will then bring more to market, to avoid this risk of loss ; or If 
the demand is sit great, at the existing price, that there appears 
to be a probability of the existing eonsumptioa soon rendering 
the existing stock so very scarce, chat a very great augmentation 
in price may soon he expected, de.ilers will then diminish the 
lale of supply of the market, till the probability recurs of the 
opposite alternative. Nothing can happen more salutary ihas 
these operations j and no operntion can, with more certainty, be 
depended upon, than that wliich endues, of course, from the 
self-interest of those concerned, fiiich measures, we say, execuU 
themselves. 

But, if the powers of government were to be interposed in fix- 
ing a marimum, lower than what these nalurnl operations of self- 
inierest w<«ild establish, the consequence would be, the encoH- 
ragement of a rate of consumplioo higher than the existing sup- 
plies would allow of i and, if the whole were consumed at that 
rate, even a single week before the return of another crop, ilie 
people must die of famine. And if an interference were made, 
merely to enforce what would ensue of course, il must be entire- 
ly nugatory. The matter is left perfectly lafe irt the hands of 
dealers, who alone, indeed, are in the c»p<tciiy of calculating a< 
right, from their habitual experience in feeling the pulse of the 
markets. • 

Regulation of ivnges of labour has sometinies been attempted 
by the Justices of the Peace ; but, as liutcheson observes in his 
valuable work, ' this very delicate jurisdiction they have hitherto '' 
* exercised with much discretion. ' Where labourers are few, ■* 
in proportion to the extent of capital to employ them, wages -4 
must rise, from the competition of capital ; and where they are -^ 
more numerous, in proportion to capital, the competilion of la— ^ 
bourers for employment, must beat down the rale of wages ; stny ^ 
regulations counteracting this natural tendency must themselves 
be counteracted and evaded. In the first case, high wages en— "^ 
courage the multiplication of the population to the extent of th& 
work ; in the latter, low wages are necessary, that each may get 
his share ; for even the omnipotence of an act of Parliament 
cannot create capital to afford employment to every given num- 
ber, at high wages. 

In great towns, the resort of strangers, ignorant of the slate of 
the country, and where there are frequently recurring occasions 
for immediate and ihort services, which cannot wait for eiami- 
natjou of market rates, such as those of porters, chairmen, and 
liackney-coachmen, it seems very proper that the rate of sncl) 
services sliould be tixed, at short intervals, in propoiiivn la the 
ordinary rale of talour, and published. 

• S« Smiih LiJ MMllhii?. Agriciilliiral Itqiort of T^irrfiiale, Note IL 
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Regulations of the hire of capital arc fixed by the liegislatare. 
The profits from the actual employment of capital are left to find 
l)ieir own level, except in so far as, hj bounties and exclusive 
monopoly privileges, the industry of towns has been encouraged 
ibove that of the country, and capital been enticed, by superior 
profit} from agriculture to manufactures and commerce. But 
Ae profits of those, who^ instead of employing their capitals 
themselves, hire them, out to others, who are to employ them, 
have been regulated ; or, in other words, the Legislature has 
feed a maximum rate of interest of money, 

III. 

Of the Establishment of Facilities of internal Commu- 
nication, — BY Roads — Canals — Iron Rail-Ways, for 
THE Advancement of National Industry. 

Were every other encouragement given to agriculture, it would 
be in vain, if the means of internal communication were imprac* 
ticable or difficult. 

Roads are of indispensable utility, to promote the internal 
cdtnmerce of agriculture and of manufactures ; as well as to brin|^ 
the whole of a state under the equal controul of the government* 
for the extension- of the authority of law, and the general securi- 
ty of justice. 

It was the first care of the Romans, to traverse their conquer- 
ed provinces by roads, for tlie extension of authority, or partly 
for the facility of oppression, but, undoubtedly, to the effect of 
the diffusion of the useful arts, and the general extension of civil- 
nation. The military roads, in Scotland, were formed by Go- 
vernment, particularly through the Highlands, for the equal cx» 
tension of authority, and with the happiest e£Fect» in every point 
rf view. 

' But» though it certainly best suits the general government to 
execute works, of such enlarged contemplation, at. the public ex- 

Eise, and under its own immediate direction, it seems* neverthe- 
s, generally understood* that, where the object in view is mere- 
ly that internal communication which is necessary, for facility of 
diat interchange so indispensable to universal industry, the ma* 
nagement is best entrusted to local funds and local administra- 
tions, from which may be expected more attention to economy 
of outliiy, and to all the minutue of detail in the execution* 

The general administration of the public roads has, in Scot- 
land, by the statutes 1617 and 1660, been entrusted to the Jus- 
tices of the Peace, in their respective counties : By subsequent 
acts, which, also, make some other alterations and amendments, 
(such as acts 1669, 1670, 1686^ and acts 5tb Geo. I. and 7di 
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Geo. II.}, die Commissioners of supply" are conjoined with 
them, (probably in the view, that, from enlarging its basis, therr 
luld be less danger of combinatinn for purposes of mutual pii- 
le accommodation). These administrators are enjoined to hold 
general yearly meetings ; one in spring, 30th of April, (when 
the Commissioners of Supply lay the county assessment for the 
land-tax), and the other at Michaelmas. These meetings ue 
FTDpoweied to provide, that all highways are of proper breadtkr 
(in early times, by statute, forty feet, subsequently reduced to 
twenty, clear of the drains on both sides) ; to prevent injuries lo_ 
'icm, to remove hedges where necessary, &c. 

The fund provided for making roads, by these enactments, 
: a certain number of days* labour from the occupiers of the 
lands, upon those parts of the public roads which run through 
the parishes where they reside. This is called tlie slntiite labour, 
(from being enjoined by statute) ; and a similar provision, for 
making roads, seems very generally to have been adopted, and 
to have been, in many countries, a source <jf great oppression, f 
Our enactments have guarded against all arbitrary exactions, 
having strictly limited the extent of the service, and restricted 
the time of its exaction to tlie least inconvenient season. The 
number of days is limited to six yearly, viz. three before the !,*.: 
day of June, and three after harvest, and to Jhur days in the 
year therrnfler, — a clause which seems to imply, that, after any 
person has once given six days' labour, he is ever after liable on- 
ly in four yearly. Originally, this obligation extended only to 
tenants and their cottars, who were to appear with their carts, 
horses, and implements, but was afterwards extended to all the 
inhabitants. Heritors are not liable in statute- lab our, — an ex- 
ception for which there seems no good reason ; but in case of iu 
deficiency they are empowered (and undoubtedly power dele- 
gated ever implies an obligation to use it, for tlie purpose for 
which it is given, unless the purpose is such as suits only the 
views of a barbarous age) to assess the landed interest, at a ge- 
neral meeting of heritors and freeholders, to be held yearly upon 
ilie Srst Tuesday of June, to an extent not exceeding lOs. Scots 
on every 100/. Scots of valued rent, — an assessment which, from 
llie universally experienced deficiency of the statute-labour, it is 
probable, was soon imposed over .Scotlani" 
levied, under the name of road nnd bridge 



f Ymtng. in his trarclt rlirougli Frinro, takci notice o{ Ilie great nppreaaion 
qF thff tivTft, or statuln-Ulmur, — v.illcys nccdlpwJy filled up. al prodigiiw- ux* 
{i«me, ani) prodigalii; of labour, — and wonlau ucrificcg vf jjriraW prupvru'. 
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. n%e Justices axul Commissioners' are also authorised to divide 
ihemselTes into district meetings, and to empower whom they 
please of their number* to call out the statute*labour» and to ap- 
point overseers i and they are empowered to accept of money- 
commutation, instead of actual labour. 

Such are the outlines of t^e general statutes, by which a legis* 
lative provision has been made, for securing the internal means 
pf communication, by roads ; and these regulations are in forc^, 
excepting in so far as they are altered, in the particular county 
acts of Parliament. 

As internal commerce increased, and the augmented produce 
of agriculture and manufactures required more extensive and 
more easy and speedy modes of conveyance, it was soon found, 
that this legal provision of the stitute-labour was perfectly ina- 
dequate to maintain the necessary communication by roads« 
And accordingly, from about the middle of the last century^ 
private acts of Parliament came to be applied for by the severair 
counties, to place the roads upon a different footing, and, by tho 
privilege of erecting coll- bars, and exacting toll from passengers^ 
to create a fund for forming and upholding the roads, out of ar 
moderate tax paid for their use« 

In such a moderate tax, it seems sufficiently equitable, that 
the u&ers of the road should pay, at different rates, in proportion- 
to the tear and wear which they respectively occasion ; though* 
were the tax of any considerable amount, it would thus fall 
heaviest where it can least easily be borne, — the value of com- 
modities, transported by roads, being nearly in the inverse pro- 
portion of their bulk and weight. In all the acts, this latter 
principle seems so far complied with, that the rate of toll is aug- 
mented upon the carriages kept for pleasure by the rich* 

It might be equitable, that, wherever the use is enjoyed, it 
should be paid for ; but, on roads little frequented, the expense 
of collection would eat up the tax, and therefore, toll-bars, and 
collectors of toll are only admissible on the roads of most public 
resort. These are called, therefore, toll or turnpike roads ; the. 
pthers are designed hy-ronds ; and while the produce of the tolls 
is appropriated to the making and repair of the toll-roads, the 
by-roads are made and U[ held by the statute-labour ; sometimes, 
the labour being exclusively appropriated to particular roads„ 
that of each parish to the part of the road lying within its bounds, 
or sometimes made transferable (by consent of the managers in 
the parish) to other parishes within the county. 

The private county acts not only contain, in general, power t<^ 
collect taxes, or tolls, at toll bars, but comprehend and regulate 
the stature-labour. It would indeed seem, that while Scotland 
^as but raw and inexperienced in road making, some of the 
counties, in their first applications to Parliament, orly applied 
for, and obtained a power, to convert the statute- labour into me« 
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ney j to borrow money upon it as a fund, and to assign tt in se. 
curlly J and also, ihe power of increasing the assessment upon 
landed property, {given by the original statutes to supply ilie 
deficiencies of the slaiute-labour), to an higher rate than the 
statute rate of 10s. Scots upon every 100^. Scots of valuation. 
It seems, however, that, from the inefficiency of these measuies, 
luch counties soon fonnd it necessary to resort to the mode of 
obtainiog a power of taxation, in coHecling toll from passengers, 
finding that the statute- labour had sufficient employment, in 
k making and upholding the by-roads. 

• The modes uf converting the statu te-labnur into a money-pay. 
I nent, {poon found to be most convenient for all parties), have 
[ teen various, in various county acts ; and the rates of conversion 
I »ary under the same mode. It seems pretty common lo assess 
[ &e lands at from 20s. to 30s. Sterling for every 100/. Scots of »»- 
1, or at the same rate upon every 100/. Sterling of real 
or, where tlie farms are all arable, at the rate of from 20s. 
[ to 306. Sterling for evnry plough, or upon every fifty, sixty, or 
f (eventy acres of land, according to its quality. Very commonly, 
sessmenl is paid in by the proprietor to the county collector, 
[ along with his cess, he being left lo apportion it among his tenant- 
l *y; and he himself paying, along with them, for tlie proportion 
[ rf bis lands occupied by himselff And sometimes, (to pievetii 
I the commutation of ihe statute-labour from sinking in value, with 
I the depreciation of money, during the currency of the act ot Par- 
f.liament), the 100/. Scots of valuation, or 100/. Sterling real rent, 
[■ er the ploughgate, (that is, from fifty to seventy acres of arable 
. land), instead of being assessed at a fixed price, is assessed at 
ux days' labour of a man with a horse and cart, to be paid, not 

■ in kind, but in an equivalent money- con version at the time. 

I The mode of converting the statute -labour of the other inha- 
( ^itants is also various. Sometimes horses kept for pleasure, or by 
F tarters and carriers, tie. are made to pay at the rate of six days' 
I labour of a man with ahorse and cart; and all other inhabitants 
f «f full age, and householders, at the rate of sis days or four days' 
>■ labour of a man; with power to the trustees to make exemptioni 
[ or abatements, according to circumstances. 
r As there may be every variety of dilference, in regard to the 
t number and expense of by-roads, to be supported in different pa- 
f fishes, the statute-labour, conformed to the general statutes, ought 
I to he declared the ininiiimm to be ejtacted, and power ought to 
. pe obtained, to assess for more, if found necessary. 
I . The county acts vary, too, in regard to the qualification! o( 
I Aose entitled to act as trustees. In general, it may be said that 
I the management is vested in the landed interest of the counties, 

■ in conformity with the spirit of the general statutes ; and it can- 
r sot be in better hands, roads being of indispensable importance 

fo agriculture, in whith the landed interest is so deeply interiM- 
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^; and, in so far as publicity insures rectitude to measures, no- 
ting being more subjected to the check of public opinion, than 
\&e administration of roads. Sometimes, however, we find the 
I'iftasis of administration has been narrowed injudiciously, in con- 
I'.fining the trust to those possessed of 400/. valuation; more com- 
tt inonly, it is enlarged to comprehend all landed proprietors worth 
li'lOO/. Scots valuation, or 100/. Sterling of rent, or, even monied 
'(.men, having no land, if worth 2000/. capital. Chief Magistrates 
it.of royal burghs are also always 'rustees. 

If vested, solely, in a few proprietors of overgrown fortunes, 
there cannot be a doubt, thaE economy would be less consulted, 
and that the funds might he diverted from use to ornament ; such 
,ju, magnificent approaches, bridges contrived for the vista, jcc. 
He would doubtless be held a Goth, who should object to puh- 
■ Jic ornament- If there are not funds for both, however, use ought 
> iusuredly to take the lead : it is profitable use, that can pay for 
Ijftselfi and yield a surplus, which can alone supply tlie means 
twbence ornament can be afforded. 

iC The broader the basis of administration, tliere is the less dan- 
t^er of combinations for mutual accommodation. Probably, it 
Mjfnight also be desirablQ that the trustees should be accountable 

{^ some other judicature than that of their own body, if only a 
LV>i)i'd could be formed to that effect, upon such principles, as not 
ll^ turn out a mere creation of office, for the purpose of itifluencB. 
It The rcGponsibility of trustees to Judges on tlitf circuit, i^ fallen 
l(jnto disuse. 

t Very generally, the trustees on tho toll and by-roads are the 
unme persons- In Kincardineshire, wc lind liferent tenants, or 
Kfiinners having leases for nineteen years, admitted to the admini- 
utration uf the statute labour, and by-roads, — a constitutiuii de- 

|L The general term of the county acts is for twenty-one yoarSj 
MUt ttiere seems no good reason why it siiould be so limited, and 
LBiu county subjected to tlie weighty expense of a fresh applica* . 
lUon to Parliament. If the oflicers of the LegiBlature should 
ifitel a diminution of perquisite^, from a prolongation of the tenu, 
Mrhy not proportionally augment their salaries^ 
jL The maximiin' of the toll exigible is stated in these county acts, 
||D)d the maximum conversion of statute- lab our, with power in the 
ij^uitees to lower both rates; only tficy must, in lowering tliemj 
Kiiave the consent of those who lent money upon them, at a given 
l^isting rate. 

t. All the reporters concur, in representing a great waste of ck- 
tttcnditure as having tnken place, when the counties Hrst set en 
k foot the reformation uf their roods, upon the powers of their spe- 
ll cial acts of Parliament, irom au ill judged economy, in attcmpt- 
Lhg to repair the old existing roads, instead of forming them aU 
'l| bgetlier aoen-, — a niea;iare that oil times, afitr much idle en' 
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pense m attempting to reform what was incorrigible, required fo 
1>e ultirtiately resortetl to. Before wheel- carriage* were much io 
use, IfvelnesfS was of less moment, the straight line was preferred; 
and if this led over hills, rather than round their base, this cir* 
cumstance was rather considered as eligible, in generally affiird- 
ing a harder bottom for the road. Even in the tnilita^ roads, 
(in regard to the making of which, the execution was neither 
tampered by scarcity of funds nor deficiency of discretionaiy 
power), the same error has been generally committed, which 
shows the difficuhy of attaining to just theory, till it has been 
corrected by practice- 

Those counties may pr($bab]y be accounted the most fortunate, 
vho were the latest of starting in the enterprise of road-reforma* 
tion, as they could profit by the errors of then* precursors. 

In this respect, the county of Kirkcudbright seems to hare 
been peculiarly fortunate, where nothing of importance seeros to 
have been attempted till 1796, when they obtained a road act, 
for the first time empowering them to collect toll. Mucl^of the 
high state of improvement of the roads in that county, is ascrib- 
ed CO the indefatigable perseverance, and superior intelligence, of 
the late Basil William, Lord Daer, v(ho had particularly turned 
his attention to that subject, and had improved upon the ideas of 
the late Sir George -Cl^rk of Pennicuik, as to the mode of con- 
ducting level roads through hilly districts. Lord Daer first ex- 
emplified his ideas, by planning an entire new set of farm-roads^ 
lor his father the Earl of Selkirk's estate, paying no regard to 
existing roads, nor even to the disarranging of existing enclosures* 
After much ineffectual representation, and even overcoming some 
opposition, which arose from paltry self-interested views, at the 
expense of some pecuniary sacrifices, he prevailed, some time be- 
fore his death, in having his plan adopted, in some miles of a. 
road undergoing repairs; and the niarked contrast betwixt tKis- 
part and the rest, began to open the eyes of the country. Manr' 
of his proposals, it is said, looked upon at the time as chimerical^ 
have at length been adopted, to universal satisfaction. * 

One excellent maxim, the reporter observes, is imiformly act-- 
ed upon in the stewartry of Kirkcudbright, since the time of Lord. 
Daer, ^ that no rt pairs shall be laid out upon any of the old roads^ 

* exceeding QOL per mile, till a surveyor shall have reported that 

* the road is in a proper direction ; and that every new line of** 

* road proposed shall first be laid out by an engineer, with pro* 

* per instruments, inspected by a committee, and approved of b^ 

* a general meeting, bet ore the work can be carried into execu— « 

* tion.» 



* See Agricultural Survey of Galloway. Uc had to be his own engiDeer^ 
that proli'biiioii, as to roods, beiug* then unknown in Scotland ; and Le invents* 
«d a lovel, with a piuce of ininur attached to it, reflecting, to the eye, the air* 
bubble of the spirit tube, at tlie name time that it ib looking at the oljcc^ 

Ccvu^li lliv- wl^bu : \^Iucli iLVuIci';^ iUc iu:>Uuuu.ut vXUuiivly luuiJy. 
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I J la rejjard to the parliamentary powers applied for by coon- 
Tdes, I shall just farther obierve, that they have generally found 
I Jt necessary (after wielding for a white the powers at first ap- 
i)|diedfor, and obtained as sufficient) to make application for an 

• Enlargement of these powers, both as to the raising of funds, 
kXnd compelling the surrender, on fair equivalent, of private 
f£ghts of property, standing in the way of improvement, either 
\tta to the widening of the roads, giving them a more proper al- 
HSgnmeat, or procuring materials for their formation. 

* 1 In regard to the mechanical construclion of roads, there is 
'-Sot much specification to be found in the County Reports, (see 
IfAppeodix 3.) 

I»* In the county of Kiikcud bright, the road most commended 
Btythe Reporter, is one from Dumfries to Newton- Stewart, a 
tvttance of fifty-two miles, planned by an engineer trained by 
'SJord Daer. It is fnrcy feet wide between the hedges, five feet 
being allowed for a foot-path. • Another, frnni ilience through 
the county of Wigton to Port-Patrick, is, indeed, only thirty 
feet wide betwixt the fences ; but, in this, level has been so much 
consulted, that, with very few exceptions, the acclivity does not 
exceed 1 in iO, the greatest being I in SO, In Berwickshire, 
die stage upon the great English road, from Ayton Bridge to the 
English border, has very lately been made anew. The greatest 
acclivity eiceeds not I in VJ, excepting in one place, where it is 
r-egretted that it had unavoidably to be I in 32. Tlits road is 
Porty feet wide, sixteen feet in the middle metalled, allowing of < 
^ tummer road on each side, each ef which may, in alternate 
years, be travelled upon in dry weather, or serve as a space in 
«vhich to deposit the materiils of repair. In regard to level, 
bowever, there seems to be an opinion, that if it prevails too 
■ntich, and too invariably, the uniformity of the pulling, fatigues 
Klraught-horses more than if it was at intervals relieved by some- 
^■rhat greater acclivities, although requiring occasionally greater 
exertion. Upon somewhat similar principles, it may be observ- 
ed, that, where a very long ascent is unavdidabte, it might be 
proper, at intervals, to form a part so near to level, that horses 
might rest a little witliout bearing against the yoke, even al- 
vfaough, by so doing, the different stages of ascent must nt.'ccs- 
■arily have a little more rate of acclivity. 

i ^ In iward to shape, the corr^ej: seems to be preferred ; a seg- 
■feCDt of a large circle, but not so targe as not to afford a decline 
H( at least 1 in 36, from the crown of the road to the side drains; 
kw a less rate of declination, water could not run off the road ; 
►if much greater, unless the horse keeps exactly the middle of 
tAe road, the weight rests most on the lower wlieels, and the 
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draught presses most nn tlie corresponding shoulder of the horse, 
which leads the animal ta strive to regain the middle, and necei- 
s»rily continues the track to this one part of ihe road. This 
same inconvenience would result from a co'tcavc shape, in pro> 
portion to the depth of the hollow ; at same time, by throwing 
all the rain-water falling upon the road into the middle of it, the 
track of the horse's feet would soon become mire. The exact 
leoel would, in respect of wetnes?, be preferable to the concave | 
and as the weight must ever be equal on both wheels, no tract 
would be preferable to another. In an inclined plane, no track 
would be preferable to another ; water might get pretty easily 
cff; but the weight would always rest unequally on the wheels, 
causing unequal wear ; and in hard frosts, this shape would be 
extremely dangerous. It must be stated, however, that the con- 
cave figure (which is unknown in Scotland) ii said to have been 
adopted, and to have given satisfaction in some parts of Eng- 
land, where it is also the practice, occasionally, to clean such 
roads, by the admission of a stream of water. 

In the original formation of roads, rolling hns been recom- 
mended, for consolidation of the materials ; as also harrowlngi 
followed by rolling, for filling up rut'i, in the course of repair. 
But as a roller cannot press regularly hut upon a rectilinear snr- 
face, if rolling is thought requisite, the road should, in its for- 
mation, he made of two planes, inclining to the side ditches, and 
meeting in the centre of the road, at perhaps an angle of 175°. 

Though provision is made for receiving and conveying ihc 
water running from the crown down the sides of the road, and 
for keeping off the water coming from contiguous lands, by sidi 
ditches and underground conduits, it is yet found, that the raio- 
Vater falling upon the road itself, will often run along it, for a 
long space, in the hnrfc-tracks, or ruts made by wheels. To 
remedy this, paved surface- gutters, very shallow, have been re- 
commended to be carried, ac short distances, across the road. 

In all roads, {except those on a dead level, or a single inclin- 
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r sink in the middle, the draughl- 
, but when walking in the middle of 
sar of the road is confined to one tract. 
, various plans have been sug- 
;OTrpel all wheels to be broader in the shoeing, 
, as rollers, in compressing, instead of cultirg 
r to provide for a varied track, by compelling everj 
, having mrie carriages of any sort than one, to have 
r.^Xlesof different lengths for the wheels of each carriage. A 
■ rtaried track has been also successluUy enforced in the upp« 
1 'Vard of Clydesdale, from a peculiar mode adopted in repairing 
I ihe road, which is to fill up only one of tl^e ruts made by the 
fclvheels at one time, which neci-s^aTily compels a desertion of tbc 
tMd tract, and a more equal distribution of the tear acd wear. 
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i^nother proposal for obviating th!s evi], has appeared in the 
MRS F-irmer's Magazine, of laying the whole track, wliere the 
pwls move, with solid bloclts of whinsione, supported by ma- 

Sf. In soils of das', Mr Beatson proposes a road made per- 
y level on the surface, as best adapted for such a situation, 
|tf which would, of course, prevent any tendency to one pai- 
klar track. The enclosures on the road-side must be made 
U| the ditch towards the held, and the hedge ^r paling to- 
jpds the mad. The road is tlicn formed of two inclined planes, 
Acting in the middle of the road, of strung clay, with small 
IftRluits at short distances, from the small inner ditches along 
^ lides of the road, to the outward dJtches. The road being 
1 consolidated by rolling, the whole is covered, and brought 
K level with sand, rising some inches above the crown of the 
A stratum of broken stones, of six inches thick, is laid 
E the sand. Tne water, percolating through the upper ma- 
3 and sand to the clay below, is, by the shape of the clay, 
rn into tlie outward ditches, by the small conduits. Every 
^t of this road being equally cravellable, it could admit of be- 
■i^niade of less breadth, 
l^erhaps the only good rule for keeping roads in repair, is to 

El up a constant stock of materials and labourers ; and, that 
eipense may be more easily afforded, never to make two 
Is where one might serve both purposes, 
^he expense of road-making must vary, to the greatest a- 
wnnt, in consideration of the wide differences of local cir- 
;s. The road in Berwickshire, already alluded to, 
itlBding expense of bridges, and of compensations for da- 
>e done to private property, is stated ac 1000/. per mile, 
the shires of Ross and Cromarty, the statement is 250L per 
, owing, it is said, to the number of bridges requisite, al- 
gh, from the economy necessary, the roads are made only 
Kn feet in widdi. In Galloway, die expense is stated at 100/. 
If mile for toll, and SOl.for b)'-roads, seemingly without in- 
ixpense of bridges, one of which, thrown over the Dee 
Sfonglandin ISOa, consisting of a centre arch of 110 feet span, 
1 three Gothic ones on each side, to bring the road to its le- 
t cost 73301. This is probably the largest arch in Scotland, 
Kding the one over Tweed, at the foot of Leader Water, by 
t feet of span. 

")r Adam Smith (Wealth of Nations, Book V. Ch, i. Part3.) 
es, that the revenue from tolls, after upholding the roads, 
i been held in contemplation by some ministers of state, as a 
Marce that might, some time or oilier, be applied to the eii- 
^■cies of the state, without burdening the people ; particularly, 
i the repairs might be esecuted by Government at small es- 
jfete, by employing the military, upon a snialfincreaffi to ^eil 
Trot.. II. P 
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piy. Against such a system of upholding the internal commn- 
nication, he no doubt there stales in&nperable objections. But. 
[ in the text, he is led to state, that the clear revenue which it 
E Was iitiagined might be gained from this eipedient, would a- 
I ';nount lo half a million. In the edition published in 1786, he 
) imbjoins the following note : ' Since publishing the two first edi- 
L* lions of this book, I have got good reasons to believe, that all 
I ■* the turnpike lolls levied in Great Britain, do not produce a 

• neat revenue that amounts to half a million— a sum which, on- 

• der the management of Government, woald not be sufficient 
L'' to keep in repair five of the principal roads in the kingdom.' 

J. Had the Dnctor lived till now, he would probably huve been 
■ ')ed to state, in regard to Scotland at least, that the turnpike- 
^. tolls, so far from yielding a neat revenue, from which a sinking 
J fund might be establiiihed, lo pay up in lime the principal of 
l^e money sunk in making them, do not, in general, yield, after 
1 Expense of repairing, as much as will pay the common rate of 
i interest. It is very supposeable, that Scots liustees, in general, 
\ .would be extremely well satisfied, were the tolls merely to up- 
" told the roads, and pay common interest, though there should 
I Hot be one farthing of excess, to conttitute a sinking fund for 
1 iedemplion of the principal. But, very generally, the tolls xn 
V Jnsufficient to answer even so moderate a. demand. Instead of n- 
\ .imbursement, the trustees must lay their account with an trnnje- 
e loss. Their profit can only, indirectly, thongh certainly, 
^^sult from the facilities given to agricttlturiil improvement. 

, By late decisions of our Supreme Court, tlie money levied bj 
mptke tolls, must be preferably applied lo the repairing of 

the roads, to the poEtponing of the payment of thu iotereit of 
I .teooey borrowed upou the security of the toll.* Though the 
ffl may hold out the security of their tolls, few monied men 
I tnay therefore choose to lend money on such securhy', imleES for- 
f tified by the additional reeponsihility of the trustees. The gen- 
L tiemen of the several counties are, therefore, in &ct, or vill 
tlDou become, the sole creditors upon the tolls; and it b moEt 
I generally a Tery losing concern. The Reporter of Clydesdale 
J Wates, that, in several instances, the tolls yield not above 3 pff 
{ cent. In Aberdeenshire, I have heard the yield of the tolls sut- 
T «d at the taBie sum. f The Reporter of Roxburghshire slates, 
[ in exact dttails, the return from tlie tolls; whence it nppean, 
L llliflt, after' jjphokling, there is only on overplus of 84/. yearly, l» 
L^«nswer for the interest of about 46,000/. sunk in the fonnaTron 

f the roads. I have since been informed, that the gent 1«dkii 

* A dcciGon iomcwh«t equivalent to tlic Englilli publk right of inCtlmal 4 

^ A 1 have fcecD informed, ihiiE, in £>nic parti of ihat coonty, oning to 11^ 
lAnce frum inateriali, jome roadi have cod, in the mece [nuking, and nol'«' 
S^jJinj tiihtr IiiWjcs or comiicnfiUon toi property, icoo/. /ur mile. 
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"■ff that county have paid off the other creditors, ditiding the 
II loes among them selves. 

, Such is become the difficulty of obtaining money to borrow 
jj^ton the security of rolls, that, in the turnpike act about to be 
I Implied for by tbe county of Perth, (and the ssme measure will 
|i,iprobably obtain legal sanction, in the general enactment as to 
, fDrnpikes, at present under contideration], recourse is to be had 
!1h» the mode oS Jorced loan, by powers to be vested in trustees, 
„ (comprehending every landed proprietor rated at 100/. Scots va- 
riation], of assessing all lands connected with the road, in pro- 
jjBortion to the benefit they shall be adjudged, by arbiters, to re- ' 
^eive from it ; for the amount of which assessment, they shall be 
Ejjjbliged to accept, as their security, of the toll-duties, assigned 
UD thetn as preferable creditors. 

P Under such circumstances, the exemption of mail coaches 
r^um payment of toll, seems a most discouraging and injudicious 
. enactment of the Legislature, directly militating against every 
1^ lind of improvement. These carriages are of alt others the most 
'' lestructive to roads, both from their weight, and the exertion of 
ea in dragging the machine with the required velocity, 
;, instead of equitably paying a higher rate of toll, iu.propor- 
'le greater wear they occasion, they are not only totally 
bcempted, but, by diminishing the demand for posting, they cut 
i principal source uf the revenue from tolls. It has been 
, that some trustees have had it in contemplation to with- 
b«w from the ruinous expense of repairing roads occupied by 
lail coaches, which cut off so great a part of the funds for such 
;, though occasioning, by their wear, a demand for greater 
inds. Fortunately, that impolitic exemption has been latelyabo- 
ihed. 

Of the Roads in the Highlands of Scotland. 
From the wide extent of the Highlands of Scotland, in pro- 
irtion to their population, and the great stretch of road neces- 
rj in order to obtain access to market, either for the produc- 
fi^Ons of their fisheries, or of their thinly interspersed arable soili 
|L^ ii evident, that such a country could uttver have been render- 
M pervious, so as to have its resources brought to avail, by sta- 
title-labour, or by money borrowed apon the security of colls, * 
I In ISOi, therefore, the liberality of Government was extend. 
Bd to the Highlands, for the purpose of giving access to their 
Improvement, by means of roads and bridges. The country to 
^hich ihii bounty is applied, is marked in the maps anneied to 
the several reports presented to Parliament by the Commissioners. 

^.' In 118a amt 1 789, Ihi prnprielj'of the interference of Government to that 
Meet, was tuuoglj pumled out by George Dempaler, Esq. of Ehiunicben, la 
Kt diicOUMH i" lapscity of director to a Sudety, alMUl that time inslituted, f*r 
fslcndir^ IhR fithtnea at SeoiIbdiT.— (See Litiag Cliarecttn.i 
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A grant of money was then ^iveti, vested in the hands of re- 
spectable CommissioneTB, appatently allngetber oncomected with 
tli:it part of the country, and acting without fee or reward, who 
■were empowered to grant one-hwlf of the estimated expense of 
such roads and bridges as should be deemed of general aJTsn- 
tage, upon condition of the proprietors of that part of the conn- 
try, more immediately interested, advancing the other half, and 
becoming boand tn see the work contracted for, fully and suffi- 
ciently completed. 

The sysU-m was wisely contrived. Private interest being thus 
necessarily embarked in the same bottom with the public fund, 
less of idle enterprise in design, and less of waste and want of 
economy in expenditure, .was to be eipected, than what general- 
Jy is f>und to take place in the management of public money. 

From the repnrts of their man:igement given in by the Cam- 
Oiissioners to Parliament, tbey would appear to haye execoled 
their trust in a manner highly to their credit. 

That they mi^ht not engage rashly and unadvisedly in anj 
^^terprise, but avail themselves as much as possible »f mtimatc 
local knowledge, they seem to have determined thai motions for 
xoads or bridges should rather originate fiom the varions distticl) 
tlian from themselves: And accordingly, they began withmete' 
ty publishing everywhere ilie powers with which they were in- 
I 'jested, and the funds with which they were entrusted- When 

■ applications were made, and a strong probability appeared that 
^(Sphalf of the expense would be contributed by the applicants, 
fibe Commissioners then ordered surveys to be made by skilful co- 
l 'jineers, as to the most eligible allignment of the road, and esti- 
W males to be given in cf the probable expense; upon receiTing 
I' (he returns of which, a duplicate was sent to the applicants, 
|"*iih intimation from the Commissioners, that, so soon as money 
I equal to the half of the estimated expense was lodged by the ap- 
I Micints, the Commissioners would be in readiness with the otbrr 
I , naif; and they would jointly proceed to tabe Jn offers from con- 
[ tractors, according to the alignment, and specifications as in 
[ fcrmation, determined upon by the surveyors whom they W 
[ appointed- When these terms were complied with by the appli- 
I cants, the road and bridges were advertised, in terms of the lur- 
r" yeyors' specification?.- The preferred offerer had to produce snf- 
r ficient caution for the due per.ormatrce of his contract ; and the 
I applicants for the road were taken bound by the Commissionen 
I to see that the frhole was executed in the terms specified, and to 
I Incur any additional expense that might accroe ibojt the nn 
I fioniracted for. * 

I • ■ -Ihe Commitiimiiers, by a liberal nnd rational cunblnirtion of Ibdr ofS 

■ fowem, advancad money from llieir fund lo such [irDpriMors os could giw thm 
W n^utiable seciiHty on tbdr cslBtM ; even prnpntlora under eataS ml^ 1"'' 
I ftic KCOSUBodati»& 



Chaf. XVI. Appendix, No. U 229 

The surveys being all allowed at the expence of the Treasurff 
the Coinroissipners considered it as unjustiHabie to incur this ex« 
pep9e> either where the roafi applied for seemed to be of no general 
advantage, or when there appeared little probability of the road 
|)^iog exjecuted by the applicants coming forward wjth their half 
of iSh expense. 

Jn regard to the preference to be given to applications, the 
ComiBissiofiers uniformly had an eye to what was most exten* 
sively useful ; '4nd in this view, one leading consideration was^ 
whether or not tlie proposed lines connected with the existing 
military roads, which extend northward till they terminate at 
'the great vale of the Highlands, where the Caledonian Canal is 
ciUTied across the island, in the line of the military forts. 

No ornarosnt of bridges, or approaches) was allowed. 
. The gentlemen of the several counties came at first forward to 
meet tlie Commissioners, in raising the moiety required to be ad« 
vanced, by private contributions. But as, upon such a system, 
file weight of the expense rested exclusively upon the public -spi- 
rited, it was soon found necessary to obtain privjite county acts 
<if Parliament, enabling the counties to assess tiie lands for the 
inoiejty; Imd, from what has been stated in regard to the county 
act applied for by Perth, the maxim (no doubt equitable, though 
difficult of applijcation) seems to be adopted, and may probably 
become general, that each proprietor should be assessed in pro- 
|>ortion to the immediate advantage to be reaped by his lands. 
■ Tolls on some of the roads and bridges, for the reimbursement 
i^ the private moiety furnished to meet the public advance, when 
proposed, were at first rejected by the Commissioners, unless the 
Commissioners should be empowered to draw ^tto rata of their ad- 
vance, to be applied to the purposes of their trust. But afterwards, 
it appears they considered themselves as authorised to concur in 
their advance for such roads and bridges, .provided the purchase- 
mon^ (at a fair valuation) of the toll or pontage, should be dc* 
duced from die moiety to be advanced by them. Such applica- 
tion for authority to levy toll or pontage, seems also not to have 
been objected to, on condition that a certain proportion of the re- 
venue was to be set aside exclusively, for the purpose of uphold,- 
ing the road or bridge. 

Under the salutary operation of these regulations, it appear^ 
from the report in April 1S09, that there had then been contract- 
ed for, 358 miles 41 yards of road ; and securities for the county 

The Commisooners complaia of their hadng felt it unavoidable, in their re- 
f^uMble situation, to give the contract always to the lowest offerer, tjhrough 
%i1iicfa, frequently, distress unavoidably arose, which they could not remedy, 
tluiugh they frei^uently regretted it. To insist rigorously and invariably upon 
ihm exact fulfilment of the specifications, they found indispensable. And it were 
weQ, if, in aU contracts under pubUc trusts, such uniform rigour were to do 
aiway every reliance upon lenity; bating, no doubt, allowance for such accidents 
as could not possibly be foreseen. 
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moicticE brought forward, for 327 miles 552 yards j for which, of 
course, contracts had been advertined ; — in whole, executed, ex- 
ecuting, and in course of being instantly set on foot, 585 miles 
593 yards, together with their corresponding bridges. 

In 1810, an act was passed for beeping these roads in repair, 
by an assessment, not exceeding Is. the pound Scots of valua- 
tion. Commissioners of Supply were directed to settle what dis< 
trtcts of the county were bound to repair particular roads ; or, if 
the county at large was bound. The road was then made indict- 
able. It was competent for any Commissioner of Supply, within 
each county possesscdof 200^ valuation, or for any five in a neigh- 
bouring county possessed of 200/. valuation each, to apply, by 
summary petition and complaint, either to the Sheriff or Court of 
Session, who are authorised to inquire into the re|iair$ necessary ; 
to order them ; and to assess tlie county, or the part of it li^le, 
for them. 

Canak afford a atill greater facility of commimication than roads, 
where they are practicable. There are four inland canals in Scot- 
land for public communication. 

The Forth and Clyde Canal, cutting across the island from sea 
to sea, betwixt the Firths of the rivers Forth and Clyde, was 
the first in Scotland ; and, excepting the Caledonian Canal, wss- 
the one upon the most extensive scale of any in Great Britain__ . 

It is 35 miles in length; in depth exceeding 8 feet ; and, \\jm 

breadth, and size of locks, admitting the passage of vessels draw 
ing not above 8 feet of water, and not exceeding 1 9 feet of beatn^^ 
nor 73 feet in length. It rises to the height of 160 feel, by mean^^ 
of 39 locks, viz. 20 on the east, and 19 on the west of the summit^^ 
the tide not ebbing so low in the Clyde as in the Forth by 9 feet ^ 
It is carried through all kinds of soils, over valleys, and up pre- 
cipices ; it passes over 15 aqueduct bridges of note, besides smal ^B 
ones and tunnels; and it is crossed by 18 drawbridges. It wa^3 
begun in 1768, by subscription ; but the work was suspendett ^ 
from the exhaustion of the funds, in 1775. It was resumed i«-» 
1784, upon a loan to the company from Government, of .50,000^^ 
from the forfeited estates, to be applied, when replaced, to roa<I^ 
in the Highlands, and was finally completed in 17W, having ca^t 
in whole about 200,000/. For a long time, it was an unprofitable 
concern ; the Government loan has been, however, paid up, an<3 
it is said flow to yield about IS percent, upon the shares. It est n- 
blishes a communication betwixt the grain counties on the east 
t;oast of Scotland, and the manufacturing ones on the west. ' 

Tlie Caledonian Canal, when completed, will also join the tw^ 
Beas, running from the Moray Frith, on the east of the islaitd, 
to the great arm of the Western Oc(?an, callud Linne-Loch, a- 
long the line of the military forts, George, Augustus, and ffW 
Ham, in Inverness- shlrej — a line of directioo pointed out byfii' 
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lure for on Jnlend canal, being a long valley, orcuptei), for tha I 
greater part, by the natural navigable canals of Locii Nea, Loclk 
Oich, and Loch Lochy. Jt is upon a scale by mucli loo grand - 
for private undertakiog, and is executed entirely at the expL-ns* j 
of Government ; the expense is computed to tie about 800,0011/. ; 1 
jla profitable uee is not likely to be Adequate in any degree to ths 
expense. It is 20 feet deep, 50 feet wide at bottom, and IIOoA 
lop; the locks are 20 feet deep, 170 long, and 40 broad. Fti- 
gatcs of 32 guns, and merchant ghips of 1000 tons burthen, wiK I 
f he able to pass through it. One great intention of die wurk is J 
nndcrstood to have been, that of giving employment at home 1 
lo those of the Highlanders, who would have emigrated. And ! 
probably, many who may have thus been initiated into industri- 
ous habits, will continue to exercise them, in other parts of tha i 
country, where there may be a demand for labour, when thii i 
employment shall have ceased. 

The Crinan Canal cuts across the peninsula of Kintvre, and 
abridges a voyage from the West Highlands and HebriJiaii pom 
m the river Clyde, by^OO miles. It is in length 9 English mileat 
its depth 12 feet; and its breadth stiHlcient to admit vessels of 
160 tons burthen. It cost 140,000/.; but the toll-duties would 
teem insufficient to keep it in repair, and the use would seem inr 
Adequate to the expense. 

ilie Ardrossan Canal is to run from Glasgow across Renfrew* 
(hire, and the north part of Ayrshire, to Ardrossan at the mouth 
of the Firth of Clyde. 

Some few other canals have been projected ; but their execudoa ' 
bas been suspended. , 

tl is well remarked by Smith, in his Wedlh of Nations, {and ths 
remark is equally applicable to iron rail-ways), that canals may 
ufely.be left upon the footing of private property; because, if 
allowed to get into disrepair, they are immediately unnavigable, 
Snd the revenue from them ceases. Not so public highways, 
vhich do not cease to be travellable or travelled, though in very 
Vretched repair, and of course the revenue from them continues. 
Highways ought, particularly Upon this account, never to be pla- 
' ced under the administration of Government. Some great roads, 
linst under the eye of foreigners, might be maintained in a 
>)ugh degree of splendour : those attracting less notice would be 
tKglected, till tlie reveifue from them failed, from their hecominE 
lotslly impassable : nor would it be an easy matter to call the o^ \ 
^ials of the administration to an account. , 

Iron rail-teaj/i, (excepting a few, carried to very short distan* 
es, and merely for the accommodation of private coal, lime, or 
■on works), have been but of late thought of in Scotland. . 

The only one tliat has been executed, of any considerab^ 1 
'^£th, is the one from ICilmarnock, in the county of Ayr, ifk ] 
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Troon Bay, in the mouth of the Firth of Clyde, a distance of a- 
bout to miles. 

There is another in agitation at present, to go betwixt Glas- 
gow and Berwick, at the compntcd expense of 36.5,0O0/.i which 
■would establish a communicadon for interchange of the coal, lime, 
inanufactures, and colonial produce from the west, and the com 
trom ihe eastern and intermediate districts. It is uncertain whe- 
ther this one may not be superseded, as to considerable part of 
its use, by the one from Kelso to Berwict, for which an act of 
Parliament was obtained this session. The length of this last is 
23 miles, and the estimated expense 77,709/. 

Iron rail-ways would seem to afford a means of cointnunica- 
tion, perhaps equally advantapenus as that of canals. By the 
eicperiment exhibited by Mr Wilkes of Measham, in Leicester- 
shire, before the Society for encouraging Arts, a horse of 'lOf. 
value, drew, upon a rail-way, declining 1 foot in 100, S2 ions 
easily, and 43 without much difficulty, dragging it downhill; 
and 7 tons going op hill, independent of tite weight of die car- 
riages. Both would seem to possess their respective advantages 
and disadvantages. Canals might be shut up, in hard ftoit; 
whilst iron rail-ways may be loclied up, by snow-storm ! Canals, 
carried over low grounds, upon a higher level, may not only oc- 
casionally overflow them, but, by tlieir leakage, may keep them 
in a swampy state. 

Expeditious travelling could never be accomplished on canals, 
or iron rail-ways, and they could not supersede the use of roads -^ 
but as all heavy articles would necessarily prefer the more eco — 
nomical carriage, roads might be kept up at a very inconsideri^— 
able expense, if canals or rail-ways were general. 

Universal internal communication prevents that monopoly o^K 
farm produce, which the nearer surrounding circles of thc-coun — 
try would, without it, enjoy against the inhabitants of towns. I *■ 
introduces universal competition, and, of course, universal im-^— 
provement ol' industry, f 

Sect. HI. 

Of ihi: Pnoot^ctHG Inuustrv of Mines and Fiisiieiiibs. 

According to the classification of industry, stated in Sect. I — f 
Kgriculture, mining and fishing are ranked under the head ofprc^ - 
ducitig htdustry; inasmuch as, from ihcm, are derived the means cW 
subsistence and the materials of manufacture, without which tl» « 
other classes could neither exist nor become possessed of the sut»- 
jects upon which their industry is exercised. Having, howeve ^ 

t Dr Smilh (Wcallh of Nations, Bouk f. Chap, xl) notices, llut, aboutltx 
)>cemiiing of laiit ceiiRiry, eomearihe cnuntieii iu ihe ncighboiirhoiiil of LouiiuU, 
pcliiianed against tlic ciCcnsion uf nimpikc rinnds [nto reiDatcr counties. 
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b the last Section, treated at large of the various political ar* 
rangeinentt which equally affect all kinds of industry, our obscr7« 
atxQiiB upon the subjects of this and the following Section will bn 
short. 

1 • Of Mines* 

Coal and Lime^ articles so essential to the prosperity and im* 
proYement of a country, considerably abound through Scotland; 
and it is to be hoped, that, through the gradually improving ^ 
cffities of intercourse, by means of roads, canals, and iron rail* 
ways, they will become more and more generally accessible, sp 
at to allow proper advantage to be made of the natural resourceK 
of «very part of tlic kingdom, and pf the disposition of the in'* 
habitants. 

■ Hie subject of coal affords an instance of the progressive na- 
ture of the science of finance, requiring, like all others, time and 
experience to bring it to maturity. The first occurring rude ides 
of taxation is, to impose it where it merely promises to be pro- 
ductive. Accordingly coal, water borne, was long subjected to a 
tax 'in Scotland, enhancing the price of this indispensable article 
to those to whom it came dearest, at any rate, from its distance. 
Through a more enlightened system of policy, this injudicious 
tax, pressing hardest where there was least capacity to bear it, 
(the hardships of which were placed in the strongest light, hj 
die observations of the Clergy, m the printed Statistical ac6ouDts 
of their respective parishes), has been repealed. 

Freestone^ from Milnfield in the shire of Angus, has been used 
10 constructing the London, or West Indian Docks. JVhinstone 
from Salisbury Craigs, in the neighbourhood of Edinburgh, car- 
Hed economically as ships' ballast, has been used in paving the 
streets of London. A premium was awarded, by the Society for 
encouraging Arts, since the commencement of the French war, 
for the discovery of a species of miUsione in Aberdeenshire, of a 
quality approaching to that of the French burrs. Specimens of 
marbles have been brought from the Highlands of Scotland. Slatcx 
are wrought, both in the Highlands and Lowlands; and thcsc« 
Mrith tiles, are coming more and more to supersede the use of 
turf and of straw, for covering roofs, to the considerable saving 
of surface soil for culture, and of straw for manure. 

Mines of lead are wrought atStrontian, in the Highlands; and 
At Leadhills and Wanlockhead, on the confines of Dumfries-shire, 
Ironstone abounds; and vrhcre there is ready access to fuel, iron 
18 successfully manufactured, in Stirlingshire, in Clydesdale, and 
en the confines of Ayrshire. 

Nothing observa!)le occurs, as to fiscal or political regulation^, 
in regard to the industry employed upon mines or quarries, eithe^r 
in the way of encourajremcnt or of obstruction. It is lefl to feci 
its own way, and to rci>t on its own bottom; to reward itself by 
lis own fruits. ■ 



234 Chap. XVI. Appendix, No. II 

[' 2. Of Fisheries. 

I Tlie fisheries tliat have attracted iiiofit attention, as being of 

; most importance, are those of salmon and herrings, and latterij, 

of whales. 
I' That industry may have its proper excitement to augment in 

f (juantity, or to improTe in quality, those suhjects which it is ca> 

I pable of augmenting; or improving, an exclusive right of proper- 

J ly, in the subject to which it \i applied, is indispensable. A 

i iiense of common interest in protecting such exclusive appropria- 

1; tion is evolved, — in regard to domestic animals, so soon as the 

\ chase is lefl oS for pasturage, — and in regard to soil, so soon as 

i recourse is had to its cultivation. Fisheries in general, being 

unsusceptible of such augmentation or melioration, tlie ground 
of their exclusive sppruprialion are not so obvious; and here, 
tjicrefore, the law, instead of fallowing and giving sanction to a 
[ natural sense of right, as in most other instancee, constitutes the 

riglil itself, entirely by its oren enactments. 

No individual ever dreamed of exclusively appropriating the 
open sea, with its products, or even an arm of the sea, which 
remains, therefore, in cunimon, for conmion use. And a river, 
pf such size as to afford salmoo-fiehing to opv considerable ex- 
tent, is an object of too great magnitude, (particularly as it ' 
widens into a firth), to be conceived by the imagination as an 
accessory or appendage to the landed estates it may pass through; 
or, however the river may be appropriated, on being construed as 
an appendage to conterminous lands, still the fish of the river are 
a common property to its proprietors. Tliere is a necessity of re^ — 
gulation, in river, as well as in sea fishing, that the common tis ^^ -; 
may be employed without mutual obstruction, or deterioration o^^S 
the common subject- 
So?™ on- J'l.s A j'n^. ■ 

It is the peculiar instinct of the salmon tribe, of migraling^S! 
from salt water to fresh, to deposit their spawn, and from th^^ 
fresh again to the salt, for the sake of food ) circumstances which^^ 
-place them under the command of man. 

Itis much in the power of those situated at the mouths of ri-^"' 
vers, to intercept the fish in their passage upwards, so as to de— ■ 
prive those situated above of their share of the benefit, as well a^ 
to prevent the multiplication of the fish, in keeping them fron:'* 
the shallows where they spawn; whilst those upon the superiov 
parts of the river, and smaller brooks running into it, migh e 
greatly thin the breed, by destroying the fish come up for ih^ 
purpose of spawning. The regulation of a common properly, 
where the irregular exercise of the use might be so mutually ob- 
structive, as well as diistructive of the subject, has been anxious- 
ly provided for by n-any acts of the Scots Parliament. 

•h. ' ... 



Tfierc are many enactmenu far preventing salmon from bein^ 
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destroyed in spawcinf!^ tlmey and their young fry when descend- 
nig to the sea. * Some of these are sufHciently severe; the ace 
of 1503 makes the penalty for the first offence lOL Scotch, for 
thic second 20^.9 and for the third death: arbitrary corporal pn- 
nishment is, however, remitted in the latest enactments. There 
are also various acts and re-enactments, to prevent the intercept 
tion, at the inferior parts of rivers, of the salmon in their ascent: 
Ai» that a mid^stream shall always be kept free of obstruction,t 
the open passage being so wide that a swine of three years old« 
ndt fed, .may turn himself round within it, (stat Alex. 11.}—^ 
wpSLce defined, in subsequent statutes, to be six feet; that a slope 
dball be kept open in cruives on Saturdays, and that no salrooa 
be taken from Saturday, after evening song, till Monday at son* 
rise. Enactments also appear, authorising the destruction of aU 
^roivesy yairs, and other instruments of interception, theU are se$ 
if latCf or where tlie charter of tJie adjacent lands do not contaim 
express enfeo/ment of salmon-fishing. So that the right of salnuMw 
fining, and the mode in which that right is to be exercised or li- 
mited, is to be, interpreted, partly from consuetude^ and partlf 
froin written record. 

There has not occurred a more fertile subject of litigation than 
fbe right of salmon fishing. And the right to fish, and the mode 
flf fishing competent to each proprietor, whose lands comprehfod^ 
or sue bounded by the river, has had to be ascertained by as many 
distinct separate law processes, in regard to alinost all the Scots 
lalmonrfishing rivers, f 

IJerfing Fishery of the IJebrideSf and Western Coasts* 

* The herring fishery, on the western coasts of Scotland has al« 
mzjs been considered as of more importance than that of salmon ; 
by some, indeed, as something incalculably great. It has, how* 
erer, never yet realized, in the most trifling degree, those expect- 
ations that have been formed from it. 

As a subject of common right, unfit for individual appropria- 
tion, the joint use would seem to stand in much need of a system 
of well enforced regulations, to prevent the abuse of the subject, 
and the mutual interference and interruption of the occupiers. It 
is complained, that the too eager haste to attack the herring shoals 
before they have completely entered the lochs, and the ruinous 



* Irrigation was found, or reasonably apprehended, to 1)e destructive to tti^ 
•almon ot* ^e river Tweed. In the numerous water-meadows formed upon tha 
sides of rivulets running into tliat river, in the Duke of Buccleuf^h's lands, it 
was found that the salmon fry, in their passage down to the sea, often entered 
islo tbe main feeders, and passed on by the smaller feeders, till they were left 
entangled and exposed among the grass on the panes, wh^re thoy were devoured 
by the fowls. Upon a representation to his Grace, tirlaces of wire wereplocedi 
upon tbe mouths of the main feeders, to prevent them from entering. 

f Hutcbcson's Justice of the Peace. 
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practice of selling nets in daylight, scares the aninials, naturally 
timid, and drives tliem out again to the open deep sea, putting 
un end, oF course, to tlie boat-fishing of the natives : That in the 
eagerness to have the nets placed in tlie most favourable posiciim, 
Ihey are often crossed, so as to prove mutually nbstructive : Tliat 
ihe boats of the larger vessels, trusting to the superior strenglli 
of ihcir crews, often maliciously carry off the buoys, and cut the 
nets of the boat-fisher:, whilst the large vessels often steer acrciss 
then- nets, in order to obstruct the boat-iishing, and to monopo- 
liie tlie whole shoal to tli em selves. Compbiuts are also made of 
the want of a proper system of intelligence, to give warning of 
the arrival of the shoals of fish, &c. t 

Regarding it ob an extensive nursery fur Eeamen, and a source 
of profitable occupation for the overfiawini; and unproductive 
population o( the Highlands and Islands, Government has st* 
tempted to push forward tlie herring fishery, at much expense, 
uid, hitherto, to little purpoae. 

Smitli, in his Wealth of Nations, (Book IV. Chap, v.) states, 
that hi the eleven years, from the commencement of Ihe winter 
fishing in 1771, till the termination of the fishing of 1781, the 
herring buss fishery (including the bounty on tonaagc, tlie loss 
of duty upon the salt used in cm-ing the fish, and the bounty of 
Ss.Sd. on every barrel exported) has stood the public, in expense 
per barrel, of thoK cured with Scots salt, 17s. ll^d. on every 
barrel exported, and 14^. Sid. on each barrel entered for homn 
consumption ; of those cured with foreign salt, 1/. 7s. 5^d. ou 
each barrel exported, and 1/. Ss, 9^^. on each barrel entered for 
hunie consumption ; whilst the market price of herrings he states 
st the medium of 1/. Is. per barrel; that is to say. Government- 
hod paid about Uie whole market price of the commodity, as a — 
bounty upon its production. A tonnage bounty, ho t^e[ves_ 
proportioned to the burden of the ship, and not to her diligences 
or success in the fishery, has, it is to be feared, made it too com- 
mon for vessels to fit out for the sole purpose of catching — not^ 
the liah, but the bounty. And accordingly, in 1759, when the^ 
bounty was so high as 50s. per ton, be states the whole buss fish- 
ery to have brought in only four barrels of sea-stickys, (that is^^ 
herrings salted at seo, but needing resalting and repacking be- 
fore being fit for the market) ; whidi cost Government, in the^ 
mere bounty alone, at the rate of llSi. 15s. for each barrel oE^ 
sea-etickya ) or 159/. 7fi. 6d. each barrel, when reduced in siz^^ 
by repacking, so as to become merchantable herrings, f 
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t Sim-cf or Ihe Hohridcs, by ibe Ute Mr James Macdanald ( an cicetUa^ 
^nrk, giving b}r far llic bea ai-cuani of those ivmoie diurktH. , 

tl'lie falluwing <{uDlaiion fiom rliE same aulbor, (fiuok IV. Chap, v.) diuo^ 
uw Ultle Tcai advoulage nuch eitravagant Ixmntiea nre In Itie undeniilLcn. 

particularly wheu beatotrL'd on the mDro luidcrtaliing, and not i<[o^urlioucd !■:» 
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' In an ingenious essay sent to the Highland Society .by Mr 
Headrick, the commoniy received notion of ^e herrings migrat* 
ing to the frozen sea in winter, and moving to the sou&eni 
warmer latitudes in summer, (so contrary to the analogy of oli 
other known animal migration), seems successfully combated; 
isd, from facts in point, the migration of herrings is shown to 
bear some analogy to Uiat of salmon, being, though not from 
salt water to water absolutely fresh, yet from Salter water in the 
deep sea, to brackish or fresher \fater in the lochs, whither tfa^ 
teem also attracted, from the higher temperature of tiie shfdiower 

die actual success, — ^though, if given extravagantly, even though limited to sue- 
coa, it makes a smaller measure of success suffice to yield a satisfactory pixtfit, 
and supersedes the necessity of the most vigorous exertion. 

Having noticed that bounties have not lowered the price in the home raatlLet, 
he goes on to observe : 

' When the undertakers of fisheries, after such liberal bounties have been 

* bestowed on them, continue to sell their commodity at the same, or even at a 

* higher price than they were accustomed to do befbre, it mi^t be expected 
' that &eir profits would be very great ; and it is not improbable that those of 

* lome individuals may have been so. In general, however, I have every iva- 

* son to briieve they have been auite otherwise. The usual effect of such 

* bounties is to encourase rash undertakers to adventure in a business which 
< they do not understand ; and what they lose by their own. negligence and ig« 
*- Borance, more than compensates all thiat they can gain by th6 utmost liberality 

of Government. In 1750, by the same act which first gave the bounty of 
30Bb the ton for the encouragement of the white herrings fishery, (the 23d 
Geo. II. chap 24.), a joint stock company was erected, with a capital of 
500,0001., to which the subscribers (over and above all other encouragementH, 
the tonnage bounty just now mentioned, the exportation bounty of 2s. 8d. f3ke 
tMnvd, the delivery of both British and foreign salt, duty free) were, doiici^ 
the space of fourteen years, for every lOOf. which they subscribed and paid 
in to the stock of the Society, entitled to Si. a year, to foe paid by the Receiver 
General of the Customs, in «qual half-yeariy payments. Besides this giieat 
company, the residence of whose governor and direetors were to be in Lon- 
don, it was declared lawful to erect different fishing-cfaafl^Mirs in all the di£^ 
feient outports of the kingdom, provided a sum not lesa than 10,000^. was 
subsdrib^ into the capital of each, to be managed at its own risk, and for it^s 
own profit and loss. The same annuity, and the same encouragements of all 
kinds, were given to the trade of those inferior chambers, as to that of the 
great company. Tlie subscription of the great company was soon filled up, 
mad several different fishing-chambers were erected in the different out«ports 
of the kingdom. In spite of ail these eucouragementSt almost all those dif- 
ferent companies, both great and small, lost either the whole, or the greater 
part of their capitals ; scarce a vestige now remains of any of them ; and tha 
white berriag f^trj is now entirely^ or almost entirely, carried en by private 
adventurers. * 

Tlie same fate seems to have attended a joint- stock company for extending 
iand improving the Scots fisheries, erected about the end of the American war, 
and in which a leading part was taken by the patriotic George Dempster, Esq. 
of Dunnichen. After purdiasing lands, building villages at the fifthing sta? 
tions, &c. the c(nn])sny stock, amounting probably to alxHit 150,OQ(y., is, if 
Hot totally anuihilated, at least dead ; and, instead of being possessed by indus- 
trioas inhabitants, the fishing villages arc filled with idleness and profligacy. 
In tiie well founded opinion of the author of the Wealth of Nations, joint-stock 
companies arc inadec^uate to the management of any business, but a mere busi« 
of routina* 
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water, fur tlie purpose o( depositing their spawn. TliP analog/ 
to salmon seems also to hold in herrings, in the circumstance, of 
a distinct charnctcr of herrings being eccr found iu the same 
lochs, just as salmon of distinct characters frequent each their 
appropriate river. Hence the conclusion seeniB not iniprobsble, 
that herrings may not only be catclied in lochs, but that, at all 
times, the same herrings may be found in the deep t^eae, in the 
near vicinity of those lochs which they regularly frequent. To 
ascertain the reality, and, if found real, to reap the advantage of 
this decp-rea fishing, as a more constant subject of industry than 
the loch fishing, the bounty upon tonnage is now eontined to 
larger vessels, equipped for the deep-sea fishing; though, from 
what has been stated, the expediency of any bounty eeems very 
questionable, and that upon mere tannage the most inexpedient 
of all. 

The boat-fishing sllil shares the advantages of the drawback 
of the duties upon salt ; but this indulgence, it is said, serves to 
raise up an host of smugglers, who obtain the salt, duly free, un> 
der pretence of applying it to the curing of lish, but who in fact 
tell it to be employed for various other purposes. + It is repre- 
sented, at the same time, that the regulations to prevent smug- 
gling of the salt, given duty free, are so extremely complicated, 
that those who intend bona fide to use the salt in curing fish, may 
lose altogether the opportunity of fishing, before the forms can be 
gone through ; and when ihe fishing is over, that vaiit distances 
must sometimes be travelled, in order to render the account of 
the salt at the office required : Meantime, a crowd of officer*, 
having an interest in forfeitures, are ready to embarrass the 
forms, that compliance with them maybe more difficult, and for- 
teitures more readily incurred, and to impute forfeitures where 
none have in reality taken place ; and that these causes, tried 
before Justices, who pretend not to comprehend the verbose dic- 
tion of acts of Parliament, are generally decided according to 
the interpretation put upon the law by those tlmt pursue for, and 
have an interest in, the forfeiture. * 

The ingenious author of the survey last mentioned, proposes 
a scheme in regard to the salt, which would make a total altera- 
tion of the whole . system of the lishery, but which would tend to 
remove much present inconvenience and obstruction to that spe< 
tics of industry. 

He proposes that government warehouses of salt, well atorett 
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with that article, should be kept at at) the fishing stations ; (IiaC 

no salt Ehould be delivered to those who apply for it, but upon 
. ^yiog down the whole price, duty included ; that, at the end 

tf the fishing, the salt unused should be allowed to be returned, 
' and the same price repaid that had originally been paid for it ; 
I that a deduction of the salt duty should be allowed upon every 
' parrel of cured herrings produced, and no doubt that the barrels 

im which deduction was claimed should all be produced at one 
I lime ( to prevent the fraud mentioned io the survey, of taking 
I jhit the stave of the barrel which bad been branded with the in- 
; i^eclor's mark, and replacing it with a new one, and presenting 
Ht over again as a different barrel. It might perhaps be added, 
' ftat the whole bounty should be upon the barrels, and none on 

tonnage, that encouragement might be thus only given to actual 

■ execution, and none to the mere show of engaging in the busi- 
Bess. 

In this way It is conceived all smuggling of salt would be cf- 
l?^ctuidly prevented; there would be no complicated forms t') 
I'bnbarrass the fisher, who might follow out the business with an- 
i Bivided attention ; and an host of excisemen, interested in still 
ISBore embarrassing the forms, to occasion forfeitures, might be 
"" ■ Bed. This, with proper regulations to prevent the abusi; 
f the subject, to preserve order, and prevent mutual obstruction 
B its common use, together with the establishment of a proper 
Staode of conveying intelligence of the arrival of the shoals. Is, it 

■ contended, all that is required. 

W No doubt the advancing of the price of the salt would drive 
mit of the trade those curers who had not suificiency of capital, 
SBut this effect is not to be regretted, but desired. It would 
■Bad, as in all other business, to a proper subdivision of labour, 
wia indispensable to the perfection of work. The present boat- 
others and curers would be employed in mere fishing, by the 
nipitalled undertaker ; though perhaps, at first, from few capital- 
phtB starting at once, there might exist a monopoly of purchase 
Against the boat-fishers, who would in that case most unquestion- 
Hbly be oppressed, while their employers made enormous pro- 
HHts i yet this very circumstance would the sooner bring other 
Mq>italist3 into the competition of a trade so gainful; and the ex- 
Rcnt and speediness of relief would be exactly in proportion to 
•fee extent of the temporary oppression suffered. From the su- 
r^erabundance of capital at present unemployed, the whole of 
■these consequences would very speedily be realized. It is, bow- 
lder, evident, that, to the accomplishment of these objects, it ii 
^dispensable that the trade should be perfectly free, and that 
Ifttery idea of exclusive companies must be rejected. 
V^ Much of the funds, both of Government and of individuals, 
nave been already sunk, without return or prospect, upon the 
frberring fishery. Am\ nothing can apologi?;t; for the waste in- 
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eurred, but the anxiety to procure a nureeiy for seamen, at 3 
cheaper rate tlmn by a slanding navy : where, too, the mere »er. 
«ice of pai-ade could never be expected to produce that hardi- 
hood, and preaEHce of mind in the midst of danger, which m^ 
be expected to be ac[|iiired in tlie course of strenuous enterprize, 
inspiied by the hopes of gsin. 

It seems, however, very questionable, whether any quantity of 
seamanship has ever been created by tlie herring fi.-'hery, — and 
whetiier what k found doing no good in it, would not have ex- 
isted profitably elsewhere, and has merely been attracted to it 
by the force of extra encouragement. Laying open the Eaat 
India trade, would be a measure of much niore efBcacy ; whiUt, 
instead of proving a source of espense to the public, it would 
relieve it froiu the oppression of monopoly. 

Sect. IV. 

Of "Manufactures and Commerce. 

It is evident, that artiRccrs of conveniencies, or negotiating 
nierchants, cannot exist, but in proportion as agriculture, foreign 
or domestic, provides the means of subsistence. It is equally 
evident, that cultivators of the soil could have.rio rational induce- 
ment to provide a. surplus produce, above what' suffices for their 
own support, unless as the material of exchange against such 
conveniencies as they prize. 

The great business of society, (the raising of the greatest 
■juantity of the means of subsistence and conveniency, and the 
proportional distribution of these through the whole body of the 
people), depends upon the mutual stimulus given to each other 
by manufacturing and agricultural industry, and the facility o f" 
the mutual intcrclunge of their products through the industry of~^ 
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The immediate object of attainment held in view by the wbol^ 
industrious cla^sea, is the possession of the precious metals ; buE=i 
these, of all the metals, are the most unimportant to human life.^ 
for any essential purpose of accommodation or defence ; their on— ^ 
ly use, in this respect, is, tlie trifling one of mere ornamrait ; it- | 
is OS the agreed common measure of value that they are prized^ | 
and as giving, in this capacity, tlie command of both neceesarie^s 
and conveniencies, which, if ihey could not purchase, they wouliL 
be perfectly insigoificant Of course, the whole industrious ex— j 
ertions of thp population are ultimately resolvable, as to their ex— I 
citing motive, into the desire of obtaining necessaries for conve- 
niencies, or conveniencies for necessaries, in the way of mutual 
exchanges, the only way in which, through mutual subserviency 
in the subdivision of labour, they can be obtained In abundance ' 
and perfection, so long as self-interest shall continue to be the 
iteady and prevailing motive to human action. 
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I have already stated (in Sect. I.) the perilous and preCariou^ 
state of a nation of mere manufacturers or merchants, depend* 
eht for the means of subsistence upon the agriculture of foreign 
nations, and the approach which is made to that state, when, hy 
extra encouragement given by government, manufactures and 
commerce are made to start before, instead of keeping pace with, 
domestic agriculture, and capital is attracted from the latter to 
the former. The excess to which manufactures and commerce 
are thus carried, and the extent of dependence upon foreign a* 
griculture, to which the nation is by this means reduced, may be 
estimated by the average excess of the import above the export 
of grain, and the proportion of this excess to the probable whole 
national yearly consumption of grain. 

Besides the injury done to agriculture, and the dependence 
brought upon the nation, through the overweening anxiety of the 
Legislature to encourage manufactures and commerce, it might 
further be observed, that the latter species of industry may some- 
times be hurt by an over anxious nursing care. The child that 
is kept constantly in swaddling-bands, will never acquire the use 
of its own limbs $ and where minute regulation leaves no room 
for liberty of thought and action, it is in vain to expect the exer- 
tion of spirited enterprise. Minute regulations of trade may, in 
this respect, be compared to prescribed modes of management in 
leases. In a former Note, Sect. II. p. 208 Sf seq.y I hare advert- 
ed to the regulations of our Scots favourite linen trade ; as also, to' 
the regulations of the favourite English woollen trade, for en- 
miriog perfection of work, &c. ; which latter, after being in non- 
observance for more than half a centurv, in some of the more 
extensively manufacturing districts, were at last, as to those dis- 
tricts, formally repealed by Parliament in 1803. It is probably 
f^wing to this over anxious nursing care, that the linen manufac- 
ture of Scotland remains trifling and inconsiderable, in compari- 
son of that of cotton ; which latter has happily escaped the fet- 
ters of minute interference of regulation. Had regulation been 
equally applied to the latter as to the former, that maternal so- 
licitude, which has guarded, by express statute, against expos- 
ing a linen web to the harsh action of lime and of pigeon's dung, 
would never have suffered the thin texture of a piece of muslin 
to be subjected to the risk of being passed over a red-hot cylin- 
der of iron, — a manipulation by whieh our Scots manufacturers 
of cotton proposed to give a smoothness to their fiibrics, to rival 
those of the East Indies. 

Tlic following statements, from the second volume of Chal- 
mers's Caledonia, may be amusing, though not of much import- 
ance. 

Tlte quantity of linen manufactured in Scotland, is easily as- 
certained, as it must all undergo the examination of an appoint- 
ed inspector, and even receive, from his stamp, a sort of coin- 
toi- II. Q 
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.Taids. 
1,500,000 



age, authoritatively ascertaining both its quantity and finenesf^ 
before it is entitled to currency in the market. As to other ma- 
nufactures, happily unsubjected to the interruption o£. such mi- 
nute interference, though of much greater magnitude alid value^ * 
no accurate statement can be given. 

1 st, Tahle of Linen Manufactured Jbr Sale, 

Manufactured in Scotland, at the date of the Union 
of the two kingdoms, - - . 

When Commissioners were established for encourag- 
ing manufactures and fisheries in 1727, - 2,183,978 

In the year 1801, .... 25,271,155 

The value of the last supposed 1,018,642/. 

2df Table of the Vahe of Scots Exporti. 

In 1755, . - - L. 284,700 18 1 

Average of five years ending in 1760, - 375,057 7 O 

Ditto of ditto, ditto^ 1770, - 451,170 14 10 

1780, . 549,375 9 11 

1790, - 769,296 6 II 

1800, - 1,402,650 S 

1801, - 2,449,171 4 S 



3d, Table of Scots Imports and Exports, 

Imports. exports. 

In 1755, - - L.464,4I1 11 7 L.535,576 16 ^ 
In 1801, - - 2,579,944 S 10 2,844,502 4 (► 

In regard to the export and import of grain, it appears fromL 
Mr Chalmers's statements of averages of five years, that from 170T 
till 1762, the exports exceeded the imports, at the rate of from: 
7022 quarters (the lowest average of excess), to 57,522 quar- 
ters (the highest average excess). And that from 1762, the im* 
ports have exceeded the exports, at the rate of from 16,300 
(the lowest average excess), to 153,709 quarters (the highest 
average excess.) 

4th, Table of Scots Shipping. 

The following state of Scots shipping in 1800^ is from the se« 
cond volume of Chalmers's Caledonia : 



Foreign trade. 
Coasting ditto, 
Fishing ditto, 



Fmployed in 1806, 



Totals, 
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The samejbr 1760. 



n trade, 
Qig ditto, 
1^ ditto. 



Totals^ 



Ships. 


Tons. 


Men. 


454 
432 
113 


35,067 

15,004 

3,842 


3709 

1557 

677 


999 


53,913 


5943 



Sect. V. 

Op the Poor. 

Considerable proportion of the human species will ever be 
n a state of helpless indigence, from total incapacity to 
their own wants by their own exertion — and that is the 
I who are in the sate of infancy or nonage. A kind pro- 
Is made for the relief of this dependent portion, by the 
r of Nature, in implanting the strong instinctive affiection 
sntal love ; which, when ascertained of its appropriate 

by the laws of chastity and of marriage, (institutions co* 
d coexistent, in a prevailing degree, with the human race)^ 
ie parent to identify the child with himself, and to attend 
oncerns with all the zeal of a personal interest. Filial af- 
may also constitute a like provision for relief of that un- 
but less numerous portion, who are reduced to the same 
on of dependent indigence, through the failure of active 
, the concomitant of old age. In conformity, however^ 
e general system of Providence, in which one thing is 
r against another in due measure and proportion, ascend- 
sctton is experienced to be of considerably less intensity 
hen it descends ; * because there ought to be less demand 
. in this direction, if due use were made of those powers 
sight, through which, in the season of mature vigour and 

provision ought to have been laid up against the season 
ly and failure. 

le men, in a savage state, subsist upon mere natural pro- 
leither augmented nor ameliorated by the industry of cul- 
nd where^ of course, the utmost exertion and fatigue of 
rrived at the full maturity of their powers, is often barely 
ilt to procure their own mere personal subsistence. The 
m even for the first mentioned portion is but precarious ; 
n are often deserted and left to perish, in seasons of un- 



ctmon by inheritance follows the course of natural affection ; and the 
fan, Heneditas^ sicvi ponderosum quid^ descendit sauper linea directs 
w, raro vel numquam ascendit^ may be considered as marking the cur* 
ifl^ion. 

Q2 
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successful hunting, the affection of parental tenderness being 
forced to give way to the still more imperious call of self-presenr* 
ation. And for the aged or permanently infirm, there can no 
other provision be afforded,. but 4 relief, through speedy dc»|tbt 
from the tedious torture of dying by hunger, or being torn 1^ 
pieces by beasts of prey. lo civilized society, the superior pro- 
ductiveness of subdivided but cooperative labour can a^ord a 
surplus, above the subsistence of the labourer himself, to make 
abundant provision for all necessary indigence ; if only no arlifi^ 
cial indigence were created by the absurd policy of poor's laws, 
in holding out a prospect of provision independent of industrious 
exertion, — thus superseding that provident foresight which ought 
to wdrd off want, and the exercise of both parental and filial af- 
fection for its relief when it occurs-^^ncouraging also that pro- 
digality of procreation which is unchecked by any reference to 
consequences, while the view is absurdly directed for resource 
to that nonentity or mere abstract idea of the ptddie, as if ifc 
public had any real existence distinct from that of the individiub 
that compose it, or any funds distinct from those created by tbe 
industry of those individuals. 

The charity of Monasteries was th^ most early provision of 
Ihe nature of a poor's law ; encouraging beggary aiid idUeneis» 
in offering a resource independent of 'industry, economy, and pru- 
dent forethought ; f in its effects, however, still less hurtful 
than a direct legal provision ; as such charity might remain Vk 
some degree voluntary, and could not be claimed as a valid right 
Upon the dissolution of monasteries at the Reformation, that 
mass of dependent indigence which their charity had raised up, 
was deprived of its support ; and society was inundated by help- 
less beggary, occasioned through want of providence, or intimi- 
dated by stout idleness, which reliance on monastic charity hid 
prevented from acquiring, and rendered reluctant against so 
quiring, industrious habits : And out of mistaken humanity, re- 
course was had to poor's laws — not of a temporary kind to give* 
immediate relief, but perpetual, to the effect of perpetuating the 
evil, 

■ England took the lead of Scotland, as in the Reformation, so, 
in the establishment of a poor's-law system ; and in Scotkmd, 
upon the dissolution of hei* monasteries, measures for the relief 
of the indigent were likewise adopted. 

The act 1579 contains the first attempt at a system, for both 
punishing vagrants, and at same time making provision for loch 
poor as were real objects of charity ; and subsequent acts con- 
tinue to conjoin both these objects in the same enactment. 

By this act, the vagrant, upon conviction by an assize, waJ 
ordained to be imprisoned, so long as he had any thing oi his 

f For these effects of Monastic charity, see Townsbcnd*s Travels in Spa* 
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ewn to lire upon; then to be whipped, and burnt through the 
cftf with a hot iron, unless any householder would consent to 
lake him into his service, under bond to present him again at 
Ihrend of twelve months, or bfing proof of his death ; and if 
'Ihe vagrant should escape from his service, he was immediately 
to be punished as before mentioned ; and if, after sixty days, he 
•hould be found again at his old trade, he was to sufier death as 
a thief. This sanguinary law, homologated in many subsequent 
enactments, has been superseded by the milder general British 
•tatute against vagrants. 

The various enactments in regard to the support of real ob- 
jects of charity, are not very consistent ; and, had some of these 
enactments been carried strictly into execution, Scotland might 
now have laboured under the same grievance as England, from 
the oppression of her poor's laws. The present existing system 
has been matured by repeated decisions of our Supreme Court^ 
founded partly on Scots acts of Parliament, partly on the autho*- 
rity of Royal proclamations, and the reason of the thing. It may 
be proper to state, 1. The funds of supply : 2. The providers (yf 
ihejunds : 3. The administrators ; and, 4. The rights of the poor, 

1. The funds consist, sometimes, in part, of mortification^ 
(bequests), in money or in land, destined for that purpose, by 
persons probably more well disposed than enlightened. * The 
other ordinary funds are, voluntary collections given at church- 
doors, with some small dues (standing merely on the authority 
ef custom) at marriages and baptisms, or for the hire of a litter, 
a hearse, or a pall or mortcloth (kept by the kirk- sessions), at 
fbnerals. When these funds are found inadequate, the defict* 
ency is made up by an assessment upon the lands, — the one half 
paid by the proprietor, the other by the tenant. In towns, stent- 
masters assess the inhabitants for that purpose; sometimes (as 
in Edinburgh) the assessment being proportioned to the houscr 
rent of the occupier, or (as in Glasgow) according to supposed 
wealth. 

2. The providers of the funds to supply deficiencies, are, in 
all country parishes, the heritors. • The tax is therefore exclu- 
•iTcly imposed by those who, immediately, and through theijr 
tenants, bear the burden, f 

* From the bad tendency of such bequests in begetting reliance, independ- 
ent of personal exertion, the propriety has been suggested of rendering all sucb 
< yyropii ations illegal. 

f It would seem that, in England, landed proprietors, when they do pay any 
port of poor's rates, pay only a certain fixed sum, tenants who have leases be- 
ing taken hound to pay all extra assesunents, and those who have no leases not 
daring to refuse. As the landlioldcrs do not immediately feel the pressure of 
poor's rates, this may account for the want of redress. The old English ba- 
roni, though extremely reluctant to submit to taxation themselves, were li^tla 
icrupulous in allowing their sovereigns to levy taxes upon the occupiers of their 
bndi, not perceiving that these xuukt fall ulumatdy upon themselTes, in dimi- 
nution 
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S. The admnistralars of the fund are, the minister and elden 
(or kirk-aession). The care of the poor is considered as a duty 
incumbent upon them, not as an office from which any emolu- 
ment \i to arise. Tlie administration, therefore, costs noliiiog, 
excepting that, sometimes, b small allowance or percentage upon 
Jbe assessments is made to the clerk, for trouble of apportioning 
I tind collecting them. The kirk-session, composed of elders, (cho- 
■ven ordinarily from among the most respectable inhabitaniB of 
I &ced residence, and residing heritors), and the minister of the 
ft iMkrisIi, are accountable for their proceedings to the meetiags of 
M j^e heritors of the parish, cKcepting for the one half of the or- 
K'f^nary collections at the church-door, which is placed entirely 
Kinder the control of the kirk -session, to meet unforeseen occur- 
I sing exigencies. When the ordinary funds are found deficient, 
K'.^d a parochial assessment becomes necessary, a meeting of be- 
Ijitors is intimated from tlic pulpit on Sunday, by the autborily 
ft;«f the kirk-session, upon the iiiducits of ten free days. \ The 

■ Iteritors who meet upon this citation, have full powers of law to 
Fwscss the proprietors of land and their tenants, for the poor; the 
K^ttessment to be proportioned to the respective valuations fif the 

■ lands in the county cess-books : the heritcra attcndiog, voujx' 

£pila. When they meet, they can call for an account of [lie 
ssion's adroinistrattouB, and are competent to recover from [lie 
^^embera of session such funds as they may luve lost or miiap- 

■ "plied, by a process bel'ore the ordinary courts of law. At thess 
Sheetings, the kirk-session has no power of placing any person 

■ iipon the roil, or in modifying the quantum of pension to be "t- 

■ ■ftigned: they have no right of interference, but simply that ol' 
KitepresentatioQ and advice. When the heritors, with the advice 
K -oi the minister and kirk-session, have made up a list of the poor) 

KjnHion of rent It n cerutinlj a rundauieiiulcun!ititutioi]i)lpriiiritiIe,thallb[W 
f.fl^u impose a lax should have a fellow-feeling of i(b burden. ' Tn some uausr 
B|!%M, in Scotland, prOptietors bsve imposed iho wbole liurdcn of poor's UH«- 
V JBCDU upon iheir tenants, in direct cDntmdiclion to act of Parliament, wbIA 
K JSiBkes proprietor uid tenant liable in equal ^arcs. It nuy be (luestionlblr, 
K ,fow far such conditiuns aie not ;«<-[□ iilKiia ; unless it were $ha articled, iluV 

■ tfaose -nbo nlone pay should bave tlie Gole right of iDting in tlie imposition of 

■ Nrhat IB paid. 

■ lu 1795, the parish of Gettering, in Northamptonshire, iraa assessed farllc 
m fooc at the tale of ISs. in the pound of raeked rent. Suppose, then, a landed 

■ .^oprietur bad bin lands let Xo leniuiu at 1000^. a year of nnt, ihe^e tenants bul 
I JKtuaUy 10 pay, over and above, 150L to the OTenniers of the piwr. ' 

K Tbe inequality of tills tax is obvioub ; for bail a mcicbunt, a manufactiirer, 
P M^ person possesied vf money in the funds, and eajoying n revenue of nXi, 

■ (foen resilient in that parish, he could only have been aisesicd according Id t« 

■ ^iw^\ of the house puuessed by him, irhich, at ■ tent, Buppo» of eW. eouU 
f VH>ly h>ve h-uttjected liim to the payment of 451. — See Cojiijilete FaTmer'tlUc- 

panaTi/, puliltibed at London in ISOT, in two Tcilumea quarto. 
* Instances we stated of tenant! paying 24s. to the poor upon everj 20&. pud 
to Ibe landlord. (Id. ibid.} 
I NoQ-residcm berilors, or ihcir factors, should also gel wii 
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Mid fixed the pensions which they think proper for the ensuing 
&ix months, according to their opinion of need or desert) thej 
then take account of what may probably be considered the even- 
tanl amount of the ordinary funds, {bating, as before mention- 
ed, the one half of church-door collections), for the six months 
to come, and assess for what appears will he the deficiency; re- . 
mitting to the session- clerk to apportion the sum among the he. 
ritors and tenants, (each paying one half), according to the va* ' 
luations of the lands. If none of the heritors meet, in pursu- 
ance of the intimation from the pulpit, by the mst Ives or their 
men of business, it is perfectly competent for llie minister and 
kirk-eession to hold the meeting in their room, to make up a roll, 
and to assess for the ensuing si^t months. Where there ari! nii 
parochial assessments, which is still a very common case, and 
the kirk-session are entirely entrusted by the heritors with the 
management of the ordinary funds, BtHI, where the session pTo- 
ceed to any act of extraordinary administration, (such as op- 
JiiUng and lending out mortified money), they ought to coll up- 
on the heritors, and act with their concurrence, otherwise the 
tnembers of session are personally liable to the heritors, if the 
money is misapplied or lost. 

4. T/ie right g/" the poor to maintenance comes next to be con- 
udered, though, in strict propriety of speech, no such right can 
exist as a right to nlm: ; it is a mere gratuitous claimwpon bt- 
pevolence, and stands not in the smallest degree upon the foot- 
ing of justice. If a pauper, however, is neglected, it is made 
competent for him, (and the kirk-session of the parish where he 
rcBides will do it for him, if his claim is opon a different parish), 
to apply to the Sheriff, the Justices, rr, in a burgh, to the Ma- 

gistrates, who, upon his instructing upon what parish his claim 
bSt will decern him to be alimented by that parish. But though 
there are many instances of an aliment being thus decerned, there 
is no instance of any judge pretending to ilecem the quantum of 
altroent; which is left entirely to the discretion of the parish a- 
vatnst which the aliment has been decerned. And it is to be 
£oped that thislong coniinueJfoihearance of foreign juriiidictions 
to interfere with the parochial powers, in establishing the quan- 
tum, will henceforward be properly interpreted into a want of 
competency so to interfere. Three years actual residence in a 
parish, as an useful labourer, independent on any charity, con- 
stitutes the legal residence in Scotland ; and to long as &uch a 
.person behaves honestly, and free from crime, no judicature 
vbaiever is entitled to put liim to challenge, or to interfere with 
lib liberty. • Birth hath nothing to do with residence in Scoi- 
landr the child tollowing the condition of its parents. 

il tilHTly, ' ('ay* Hulcheaon in liis Junic*- 
.Bt prumute IbH (ret dicuJation of labour, 
'•■Hi 
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The parochial right of removal is a term unknown in Scotttih 
jarispradence : the oppression of poors* laws» has, happily* never 
been so felt as to have suggested such legislative measures of self-* 
defence. Where a person falls into poverty in a parish where he 
has not acquired a residence, that parish will assist him as they 
do their own poor, charging their advance against the parish up- 
on which his claim h'es ; and in tliis way« the poor are not pre- 
cluded from retiring to ^heir relations or friends, where they may 
receive many gratuitous good offices, which must be paid for if 
administered by strangers, and the solace of that kind attention 
which money cannot purchase. 

From this practical statement of the Scots poor's laws, as as* 
certained by decisions of the law courts, (which I have collected 
from Hutcheson's Justice of the Peace *), it appears, that, what- 




* and remove the obstacles by which industry is prohibited from Availing itse! 

* of its resources, the Scottish artizan or labourer may, at his own discretion 

* diangc bis abode i^Hlthout challenge or control, if only be avoid those idle an 

* Ticious habits which expose him as a rogue or vagabond to the cognizance o 

* the criminal magistrate. * 

A stnmg instance of the embarrassing cflects of the wretched system of th <^ 
English poors* laws, particularly as totlie right of removal, is stated by Dr An.-. 
derson, (in his Essays relating to Agriculture and Rural Afrairs, ^d edit. vol. iLS". 
p. 159.), by which it apjiears that the proprietors in a parish in vihich an ir» ^r? 
manufiu^tcry bad been erected, had been seized with alarm, as to the eventual o(j»« 
pression of the parish, from the paupers that might full upon it from among il-^^ 
men collected from all quarters who were employed, if tliey should be allowe>cJ, 
from sufierance, to acquire right of residence, llic proprietors would appcaf 
cither to have commenced, or to have threatened Miits of removal. The owLior 
of the manufacture is stated to have applies! by petition to I'arliament; but tliat 
Parliament found it was not proper for them to interfere in tliis case. The fiiio/ 
result is not stated. No process t»i*bueh a nature was ever heard of in Scotbni^ 
nor could be sustained as competent. I n a debate \a>.t Mny, ( 1 81 1 ), in the lloiue 
cf Commons, it was stated, that, for tlie forty years of its existence, llie grcai 
Carron Ironwork in Stirlingshire, had not brought a single individual upou tlic 
parisli funds. 

• The al»ove statement is applicable to country pnrislies, where the poor are 
maintained in their own houses^ cxci'cisiv^^Jor Uuir own bencjitj aui/ litlw iniiui' 
try of which thct/ are capable. 

Tlie Scots acts of Parliament eiyoin the erection of ?rfi?/t-A«».'.V5 in even* j»a- 
rish. But though Scots Parliaments were ever rendy to enact wliati-ver was pro- 
posed to them by their Lords of the Articles^ it is as well known, that, when the 
Barons returned home to their own territories, tlioy resumed tlieir inticpcu- 
dence, and paid no more obserNance to tlioir own parlia^nciitary eiiactmrnti 
than what suited their own convenience. On this account, and trom diGciciicy 
of funds, no work-houses ever were erected in country parislics. The cnWt- 
inent was somewhat better observed in towns; but though ihirty-tMOtawns, 
specially do!>igned, are required to have work-lioiises very few Lave acoomu** 
dated tlienisclves with that convenieucy. 'lliese woi U-hoi i.-.es, (in ilie euupiii»lSf' 
really indiirent poor and vagrants together in the parliauiontarv enacunculs 
and in reality, it is difhcult i»i i)ractice to draw the line of discrimination), *cr 
designed frr the confinement ol* vagalH)nds, and to compel the able to l.botu 
"Where tJuy exist, howe\er, tiny have been aj.pruprialed tw the htljilcsN i"**' 
and houjis of coiirrt/ou^ under other enactments, have been erecml for»»f 
Vonds. Cojnniun nicb.^:jiL', aiai .-u\Ij.g cf luvise rent, >\iiiild >eeni lonrui*^ 
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tnay be the form of Scots poor laws, they are, in essence^ 
resolvable, in a great measure, into a mere voluntary contribution 
For the support of the poor, on the part of the heritors and o* 
tber inhabitants; — as given voluntarily^ in collections at the church 
door, or given voluntarily by the body of heritors at their meet- 
ings. No doubt the deed of the heritors present at the parochial 
meeting binds their whole body ; and when it is constituted, it is 
the duty of a body of men who meet for a formal purpose, to 
Attend to that purpose when they meet; but, so long as the quan- 
tum of what they do is left uncontroll.ibly to themselves, it must 
be their own fault if they suffer themselves to be oppressed. 
£ven under the practical system of the poors' laws, it may still* 
in a considerable degree, be afBrmed, that, in Scotland, charity 
Is not enforced by law. And from the example of the ruinous ei- 
fects of poors' laws in England, any attempt to model the Scots 
poor:k' laws into a more compulsatory system, is earnestly to be 
deprecated. 

The poor in ScotLmd feel themselves, of course, dependent 
upon charity; they thankfully receive what is given; they make 
DO insolent demand, as entitled to assert a right: there is no reli- 
ance to lead to improvident marriage, to want of economy, or 
wasteful debauchery. A Scotsman is ashanoed to be indebted 
for the support of himself or family, to any thing but his own 
personal resources. * In the course of ministerial duties, I have 



that the poor might be cheaply maintained when collected into one house ; hut, 
firoxn L)r Maclarlane's Inquiries concerning the Poor^ })iih)ished in llHil, k, 
would api^car, tliat in the Etliiibiu-gh Poors' House, uiiich he considers as un- 
der the very l)est possible regulation, tlje annual average cxi)cnse of each indi« 
Tidual amounted to from 4/. 'Is. to 4/. lOs. ; whilst, u\yym an average, tlic whole 
earnings of a tradesman, after deducting house rent, anio:inted to tio more, for 
And and clothing to himself and family, than lot, ]*er arnium^ allowing onij 
SL for the maintenance of each, f^upposing fire the number of his lamily. Such 
comparative waste may, indeid, \\c expected from persons living at the expense 
aiid lisk of other pt'ople ; such exertions of frugality can be exjxected onljti'om 
the strcngtli of natural aflbclion, and tlio honourable pride cH^ prcst»rving inde- 
puiidence. It is stated, that in England, the exi>cnbc of each pauper in a work- 
house is 15/. 15s.; a labourer's wages oil, 10s. 

It may be further obbened, that tiiese formalities of the law arc only observ- 
ed Inhere there arc regular parochial assessments. Where no den:.'ir.d is made 
on tlie heritors to lay assessments, but Uie poor are supported by ilie orflin;iry 
furads, the heritors never trouble themselves to interfere with the a^iministraiicn 
of tlie minister and session, unless called on to concur as to uplifiing or lend- 
iog out money, &c. Sometimes a^:>C5sments are laid on by the heritors, ia 
deortlis, &c witliout allocating pensions, and of course, without dttermiuing 
how long the fund shall last, but leaving the administration entirely to Uie dis- 
cretion of the kirk-session and minisler, to give regularly, or occusdonaHy, ac- 
cording to need or desert. 

• A notable instance of this respectable spirit of independence occurred last 
printer, (1810-1811.) in the weavers of the town of Hamihiv.i In Clyde!>da!e. 
IkMug hnown to be in grct diriicuiiics *ni<i.?gli the stagnation of trade, actn- 
tributiou uhs made fur ilteir relief; Lac ii^o uobls-miiidcdfclluwb vscuid not ac- 
cept 
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rften liatened wiih delight, not unmingled with respect, to liie 
h:inest bnast of a labourer, that he had brought up a numerous 
family in honcEiy, and the fear of God, without being burden- 
some to the public, or indebted to any person; and have often 
come to the knowledge of honourable instances, in humble life, 
of the most generous self-devotion, inspired by filial affection, 
for relieving the distress of aged or infirm parents. - 

It is unquestionable, that where there are no poors' rates, the 
support of the poor falls entirely upon the liberal; which, in- 
deed, is the best or only reason fur having recourse to assesi- 
rnents. It is remarked, however, that where poors' rates bane 
been once imposed, there has been found a necessity for continu- 
ing tliem, and that they have ever been upon the increase ; and 
that in proportion as you increase funds, you create wants, f 
This has been chiefly experieoctd in parishes bordering upon 
England, where English practice has been more readily imitated- 
and adopted. And in the nature of things, it. must be expect- 
ed, that, as you hold out an extrinsic source of independent re- 
liance, you must prcportionally weaken the reliance on personal. 
exertion, superseding the necessity of economy and forethought^ , 
and opening a door to that prodigality and improvidence, whettc^ 
poverty, in most instances, is engendered. It seems indeed mor^s 
than probable, that the abolition of all poors' laws whatsoevev- 
might prove a great saving to the liberal, although the whol'^s 

support of real indigence were entirely devolved upon them, in 

asmuch as the enlorcentent of reliance upon independent indus- 
try, would beget those habits of provident economy and frugal^. 
ly, which would soon reduce roeodicity to such narrow bouniisi, 
that the whole existing indigence, to be then supported by ttk« 
liberal, might not nearly equal tliat praponional part which nota 
falls to their share. As in other noxious systems of artificial po. 
licy, abolition {gradual, no doubt) would be preferable to ct»e 
mere palliation of what is radically wrong. See Maltkus. 

One infringement on natural liberty unavoidably leads to some 
other; and the compulsion of charity, fay poors' rates, and con- 
sequent circumscripaon of the liberty of the lower orders, by 
laws of residence and removal, are intimately connected with 
statutes of apprenticeship, and exclusive corporation privileges. 

If a man has a natural right to any thing, it is to the free em- 
ployment of his time and talents to his own advantage, in any 
w.iy that does not interfere with others in iheir exercise of an e- 
qual right. Were every person thus left in possession of his li- 

cep:of pharity : they of llicmselveseunUived, as Buscrulpublicwork, miO^ch 
l!*v'y ifiigUi ti4^ employed upoa day's wjtgea, tlie con^ttuction ol' a foot-palii tlaog 
il.u road ieudins tinni Hamilton tu Ba<h»el] Bridge, awl would rEceirx notbiiig 
but a tbe irngiis lliey corned at that work. It sppt'sra ('Jd June] that tlie wort, 
ii going on, and liax, contriliutions continue to lie pTon to it. 

f Ibiimaf, indeed, in a small dogre*, be aceounied for, ftrim the willi- 
(Iran-i^Tg cf solLiii=ry conlriliulion, ivjwn tliar.'ij' is made milter ol* cuiiipulsnMl, 
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were then entirely his own concern to 6nd employment 
rer occupation he should find most profitable, from ba- 
in demand ; but if, by statutes of apprenticeship and 
on laws, his government shall in effect say to him, Toa 
cite no trade bat that one Hie have prescribed Jhr you, nor 
in places xnkich we have hedged about toith exclusive pri~ 
C follows, (an a necessary obliRation contracted by his 
;ni), thati if his prescribed trade fails him, government 
large itself with his support, having precluded him from 
resource, by its own regulations. And hence the ne- 
■ poors' laws, to remedy an artificial indigence erected 
bars to tlie exercise of industry. Agriculture hath, in* 
ppily never been fenced by corporation privileges ; and 
ations might aSbrd a resource for the trade fallen in o- 
loyments ; but as poors' laws must infallibly lead to the 
isive laws of residence and removal, this resource is also 
igainst the labourer. Happily Scotland has not yel ar- 
this wretched consummation ! 

roportion of the poor receiving more or less from poors* 
1 the whole population, probably does not exceed that 
O in Scotland ; and the expense of their supply may 
^d I per cent, of the land rent. To ascertain these pro- 
accurately, would be interesting and useful, as well as 
'taining of the population, both as to existing number, 
ther as upheld by the permanence of the individuals, or 
rapid succession. 

tSECT. VI. 
PopuLATioH OF Scotland. 
Talk of Papulation of Scotland. 



w 

mount in ISOi, maybe 
a* not returned, — 


AMOUNT. \ 


In 1755. 


In .791. 


I- m,i. 


I,2J5,C63 


1,51 4,999 


l,CiI8,a03 


n Merchant Ships, - 


- - 


, _ 


ll,50( 


d Militia, 


_ _ 


- - 


30,60C 


i Customs, 


- - 


- - 


19,60( 


rrection of lists obtain- 
Mr Chalmers, 

Bug » Total for 1801 of 






20,00( 


l,700.(W. 



TO»"t 



«SS ChM*. XVI, AtTEVDIX, No. 1, 

The fighting men, in the ordinary proportion to the actual rt- 
.tarn in IHOl, Mr Chalmers states at 376,760. 

The rate of returned popularion to one square mile, is at the 
I tale of — 

in the IS northern counties, .... 40.17 

In the 1^ southern ones, 9'i.iQ 

Average of the whole, 54.S7 

The highest rate of population, as might be expected, is in 
3ic county containing tlie capital, and in that abounding inoit 
f^ith manufactures, via. 

Shire of Edinburgh, or Mid-Lothian, - - S*G.71 
Renfrewshire, ...... 331.5 

Sutherland county is the least populous, - • 12.m 

It ts to be regretted that the Legislature has not enacted K- 

I Jjtilatians, by which not only the existing population, at given 

^iods, mny be enumerated, but the. annual marriages, birthi, 

Hid deaths, be also exactly ascertained. The development nf 

he principles of population by Malthus, has communicated an 

[ Interest to this class of iacts, much dei^per than what will «v«, 

L-fBow, be taken in the parade of manufactures, or of iheCuiton^ 

f .%ouse letutns of exports and imports. 
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r (Jn ihk various Modes of holding Possession of PflOPEmi 
IN Land as affecting Agriculture. 

t is a poisible supposition, that all the rarioiis entangled, and 
I jBiotually interfering rights to land, imposed by imperious cit- 
' fcpmstances, or adopted through ignorance, which have grown 
into common law, through consuetude, might be disentangled, 
and rendered unobs true live, by private agreement among ihe 
parties concerned. Experience hath shown, that, however pot- 
able such agreement may be, it hath rarely been found practica- 
ble. It belongs to the Legislature therefore, to enforce such » 
general disentanglement, by general statute ; as also to redrefi 
such obstructions as may have ensued from any of its own enacl- 
ments, either from change of circumstances, or from the oiip- 
nal design of the enactment having been fnund erroneous. 

The belt constitution of property in land, to excite and cbcoti' 
rage agricultural improvements, would infer that sole comniiDd 
itnd control over it, that excludes all obstruction to managenoil 
arising from contrariety of counsel and opinion, as also thai *^ 
solute power of disposal, which would secure to the induslriow 
.^provef the full possession and enjoyment of thefruitoflfb'' 
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ipital. But both laws of 
have put bars in the way 



»iBitaStrioits application of labour and c 
[■consuetude and of positive enactment 
•itit such a. f3.vourabIc constitution, 
t In Scotland, as in many other countries, the imperious calls 
tti mutual defence, in times of turbulence and disorder, led to 
fjtbat interweaving of landed property, which might make ii, in 
■"*— strictest sense, a joint and common concern. Small contigu- 
proprietois would join their dwellings together in little villa- 
their cultivated land, around their dweUings, would be io- 
£ed in run-rtdge, that they might incur equal risk ; and| for 
;e reason, their cattle and flocks would pasture tn common, upon 
more distant fields. The same contrivance, for the same 
irposes, would be adopted by the greater proprietors, in allot- 
ing their lands among their tenantry. And when the selfisli 
aodes of gratiltcaticin held out in the products of commerce and 
Ikfgunufjctures, had produced the prodigality of expense which 
HkI to that alienation of great estates, which the former more 
Uenevotent modes of expense, (in maintaining retainers, in rude 
uospntality, upon their produce), bad not led to, * the parcel* 
fttnccessively alienated from these great estates, would naturally 
Wie conveyed, under the same mode of holding in which tbey 
[fvere occupied by the possessing tenant ; and, in ibis way, the 
'^Lolding of the property in land, in mixed arable and common 
j) pasturage, would be more and more extended. 

In Scotland, before a general statute was thought of, for di~ 

.ion of commons, tlie inconveniency of common pasturage was 

felt, and a process o( so?an and roait was made competent to any 

Af those concerned, by which the proportion of tlie cattle sent b^ 

ich party lo the pasturage, was limited to that number whici 

s proportion of the arable land, to which the right of paslui- 

je belonged, could enable him to fodder in winter. 

The divifiim of commons is the subject of ihe general statute o£ 

9S, which affords an easy and unexpensive mode of process, 

fj which it is competent to any of the proprietors, having inte- 

•ist of property in a common, to compel the rest to a division. 

And in consequence of this facility given by the Legislature, s 

•nse of common interest has led to the almost universal division 

r commons into severalty, tlirough Scotland. Those that have 

lerely a right of servitude f upon a common, but no right of 

ropertf in tlie land, (which must be determined by the written 

Ides relating tci it), are not entitled to force a division; nor caw 

"loie pursuing competently for a division, force a commutation 

" these servitudes. The tlivision, however, would not, for want 

such concurrence, be defeated: but if the servitude was one 

paitttinge, some one of the proprietors would get tiie largest 



share of the land, and be burdened with that servitude; and ilia 
I ranie if it was a servitude of peat for fuel, unless, according to 
■ the latitude of the act, the mosses were agreed to be left undivid- 
I ed, to be possessed in common, as before. If none have interest 
I in the common, but contiguous proprietors of land, the commnn 
I M shared out to each, according to the valuation in the cess-booki 
I of these lands of his, to which the right in the common was un- 
I derstood to be attached: if others having interest, without hav- 
I isg contiguous lands, concur, the division is commonly made ac- 
I cording to the actual interest possessed by each. 
I Lands heUi in run-ridge, (that is, lands which, though held in 
' feveralty, are possessed in alternate minute divisions), are or- 
dained by similar provision of the same act 1G95, to be disentan- 
gled into distinct continuous masses. 

Such a holding of arable lands, is evidently so inconvenient, 
and so entirely obstructs all improvement, that, one should think, 
a common sense of interest would easily lead all concerned to 
adopt a better arrangement by consent ; yet, so untractable are 
the generality in regard to incum et taum, that a compulsatory 
law, to that effect, had been found necessary. Hutcheson, in his 
Jmlice of Peace, seems to think, that our Supreme Court has 
been rather scrupulous as to the extent of power competent for 
it to assume, in ^e execution of this clause of the statute. 

'i'here are, no doubt, hmits beyond which the compulsotnr}- 
consolidation into distinct single masses of land, held alternately 
in separate smaller masses, might well be considered as ati arbi- 
trary interpretation of the law. Suppose, for instance, there are 
four fields lying contiguous, each consisting of +0 or 50 acres, 
the first and third being the property of A, the second and fsurth 
the property of B, it would seem a stretched interpretation, not 
at all warranted by the indispensable uses of agriculture, to say ■ 
that A should be able to compel B to surrender his second, and 
accept of A's third in exchange, in order tliat each should hm 
sin &0 or 100 acre field, in one mass, instead of having, eacb, 
two separate fields of W or BO acres each. But, by some deci- 
sions, it would appear, that where the fields held alternately con- 
sisted of more tlian four acres in each distinct mass, oar Supreme 
Court have judged the clause relating to separation of run-ridge 
as inapplicable. 

In enacting the statute of lfi95, the Legislature was under no 
embarrassment from the rights of the Church, the subject of 
tithes having bren previously settled by the decreets- arbitral of 
Charles 1. an. 16'2y, as cenSrmed by act of Parliament in l6Si. 
Neither does any difiiculty occur in practice, from any seigno- 
rial right of the lord of the manor- No such rig-ht is known in 
Scotland j the common is considered as entirely belonging to the 
proprietors of those lands to which the use of the common i> 
fiund attached; and those who have nothing but au iaoorpoiol 
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tight of servitude, constituted by use, though tJiey cannot be de- 
prived of this rijjht of use, by a division, yet they cannot claim 
any part of the land divided, and may be allocated on the por. 
don of one of the sharers, who is allowed the more, in con»der- 
ttlion of the burden. 

Enclosure may be of advantage or disadvantage, according to 
circumstances. And accordingly, the statute makes no provision 
obliging those who divide commonties to enclose their several al- 
lotments. Penaanera enclosure may be of indispensable use, in 
countries consisting of hill and dale, to defend the vales under 
cultiration, from the herds and ilocks pasturing ac large upon the 
moaotuns, or to defend plantations of trees from injury; but in 
level arable districts, moveable ericlosures ofjlakes, serve the pur- 
poses of appropriation of fields in crop for feeding, fully as veil 
as the permanent enclosure of hedges and stone walls. And 
where these are not requisite for shelter, or to afford fuel, those 
temporary moveable enclosures are much preferable, in respect of 
tbnr occupying no space, nor affording harbour to vermin, nor 
shelter to weeds. Where enclosure, however, is found necessary, 
the statute of 1661, had previously given, to the proprietor en- 
closing, a right to compel the conterminous proprietor to bear 
the one-half of the expense of the march fence, by a simple pro- 
cess before ttte Sheriff, or county Judge, who likewise isempower- 
«d to determine what kind of fence is proper. In some instances^ 
j nrhere it glaringly appeared that the marcli fence waa of no kind of 
Ue to the conterminous proprietor, our Supreme Court have freed 
Jbtm from bearing his half of the expense. Thegeneral presump- 
jdon of the law is, nevertheless, that enclosure is of equal advan- 
*ige to the parties on both sides. And if the party exempted 
■were afterwards to take advantage of the march-dike, in form- 
liag an enclosure, he would immediately be found liable in diat 
ulf expenie, from which he had formerly obtained exemption ; 
lit being evident, from his own deed, that he has no longer a plex 
tat eumption. fiom his deriving no udvaatage. • 

Straighiitig of marches U also provided for by statute 1661. a» 
inptored by statute 1669. The line of march, at the sight of 
fte Sheriff, is fixed, so aa to be most convenient for both parties; 
kad if, for that purpose, it may be found absolutely necessary to 
tut off land from one side, that cannot be compensated by land 
Jrnm ^e other side, the dilFerence is compensated in money; 
JItfaich. if the land recriving ii is under entail, must be emailed. 
Ho difference of thix kind making any diiFerence as to the valua- 
I tioo of the land in the cess-books. 

ff iVmter herding, as a protection for wood plantations, hedge en- 
Ktlosures, and winter crops, is provided for by statute 1669, which 
JConfcrs light to the injured party to poind, or detain the trcspofi- 
Y ' UutdieMii'i Justice of FoBCs, "l'. 
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log oattIe» in Recurity far a fine which he can exaot, of half ^ 
nerk, or sixpence two-thirds for each t res passing animal, without 
ilifitiiictton oif kinds, as a]sa for. the damage that Gun be instructed 

Such, axe the wholesome statutes eoactcd in Thvout of Scots 
landed proprietors, in disentangling their property from comiaon- 
ty, for the encouragement of agi'i cultural improveinenL 

TJte unlimited poioer nf entail, conferred upoD Scots landed pro- 

• prietors by act 1685, may, prohahly, have tended as much Jo 
discourage such tmprovemeats, as the fore-recited statutes to cd. 
courage tiiem. \ By this petnicious Etatute, every proprietM of 
land is empowered, out of his mere caprice, and witliout aolAo- 
rity of any judge, to lock up Iiis land* from commerce, (not nn!j 
"n favour of persons actually existing, whom he can see, andfor 
twenty-ooe jears* further, but), to aU succeeding genecatioiK, 
Its far as he can c<uiceive and imngine. 

As the entailer is. empowered to prevent hig lands from bcini* 
either alienated or burdened with any debt, tlie possessing heir or 

k entail is, merely a liferent usufructuary of the lands. He can 
^ ; no security upon his lands, to his creditors, and can therefore 

' obtain no capital to borrow, to sink in improvements. He hu, 

• inderal, no interest to make more peiwancnt improvements, tbu 
It would readily repay both interest, and capital, during the 

' uncei'tnin tenure of his own life ; and his interest in improTe. 

mcnt, from that of perpetual proprietor, is thus made to dwindle 

down to that of mere liferenler. His obvious interest ij, 

. |)reyupDn the land like the locust, taking every thing from it thu 

3t will yield, and rendering nothing to it that he can withhoU, 

I it) order that be may save a provision for younger children; at, 

> It' may be, na the only provision for any of his citildren, if, for 

' il^ault of male heirs, the estate passes by the entail to another 

■ line- It is, not easy to conceive any conscitjition of the hdding 

} pi landed property, more completely calculated to, damp, o 

1 t*31y to extiDguiali the spirit of improvement in the prQpnetar, 

\ unless that which is said to take place in Turkey, where the Sat 

f- tffl is the sole heir to the property of his subjects. 

To such an absurd height has the will of deceased entailers been 
f fjlowed to militate against all kinds of improvement, that, by tlic 
f Urn, as it was interpreted, entailers could, and even often di-l 

{ireveot their lands from being properly let in lease ; J although 
.ong leases are evidently the only measures remaining to Con 
ite, in any (joorter, an interest in the permanent improvenMnt 
''uf estates locked up under entail. 



t Snillli't Wealth uf Nuliuni. Book 1 J 1. Fan i. C'liap. 2. & snppoMirr- 
, liap^ oiiG-lhirtl at' tliu. lands of Scotland Vf.be held undor atrit't en)«il] u " ' 
. iiilremcly probaliU (hat ibe prapotllon fias increased sinca. hia liuie. 

• This IS the limit of the powei- of enlail in EngUnd. a 
Kami and PalUical FhitBiaphy, Book HI. IWt^i. Cbap, ZUi 

{ Prtambtc to get loA, Geo. III. 
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I, Tlie iomiaral effect of entail, ia emancipating the future heir, 
1^ soon as he is capuble of being coosciouE of tlie independenct: 
Lf( his lituatiaii, from all controul of parental authority, U cei'- 
lj|[y'"'j deserving of most serious consideraUoQ, although it falU 
Qj^ properly to be treated in a work of this nature. ( See Kames'i 
tiSieUhsi, vol. iv. Appendix.) 

U' The ruinous effects of the statute of entail, in authorising en- 
LtaHer& BO to fetter tlieir successors, as to deprive them of dl in- 
'est and inclination, as well as capacity, to ioipTove, had arisen 
such an heiglit, during little more tlian fourscore fears of its 
leration, that, in 1770, a statute (act 10th, Geo. III.) was ap- 
led for and obtained, granting some little relief from those ah- 

' shackles which it had imposed. 

In regard to improvements suited to the proprietors, {wliicli 

11 liere to be considered), the possessing heir Is, by this statute, 

loved to laj' out money in permanent agricultural improvements, 

.(uch as planting wood, enclosing, draining, building farm-houses); 

" lich are not supposed fully to indemnify a liferenter hy tlieir re- 

and to constitute himself a creditor against tlie succeed- 

tieir of entail, for the money so laid out, to the extent of 

■ years free rent of the estate, as the rents shall be .it the term 

such successor's entering into possession j provided such pro- 

rietor charges only against his successor three-fourtlis of the ex- 

iditure he himself has actually made ; provided, also, that the 

' shall not be obliged to repay, in satisfaction of the claim, 

lye one-third yearly of the free rents he receives; aiid if he 

s before the debt is thus extinguished, the residuary claim ex- 

Ands, in likernanner, to the next succeeding heir, who is liable 

Al the resting balance. Provision is also made, to make the pos- 

Mssing heir creditor upon his successor, for building, or repair- 

jtllg, or adding to the maosIoD-Iiouse, to the extent of t!iree-fourth<; 

-'the money so expended; but that he shall, in like manner, not 

creditor, upon this account, to above the extent of two years 

_ e rent of the estate, the possessing heir being liable in a third 

iMalj' of what rent he draws. Provision is also made for executing 

:changes of land, (which may so oflen be of advantage to the 

wt profitable occupation of the lands betwixt which these in- 

'cfaanges are made), to the extent of tlilrty acres of arable, 

of one hundred of hill land, unfit for the plough. To this 

;tent exchanges are limited, in transacting with any one conter- 

■ iou« proprietor; but there are ways of creating contermino 

iprictors, hy fictilious sales, which, thougli a round-about ai 

Lpensive way, may, nevertheless, renilcr the latitude of the a 

' irably sufficient for all purposes of profitable exchange. 

R2 
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oublf'l if liming of land, or any ploiigii culture 
|,ridcred in one i>( tlioie pBrinaneut impraTiiiileuls uT too diUuBt mvrn U re 
'« y Queuing Iwlr, 
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Confidering the minute attention requifite to all the formi pre> 

{bribeii in this s€t, in ordrr to conftitnte the charge, and the lathet 

J'tnready mode of obtaining repayment when the charge has been 

^^nllitiiied, viith the chances of forfeiture, through the omiflioa oF 

y of the forme, the aft feems not very enconriging to the im- 

avementa that fiiit the proprietor, -j- Accordingty, the framen of 

r ■fliis aft feem to have conhdered, (hat enclofure at leaft, (probably 

t "(hen' conlidered as one of the mod important agricultural improve- 

I 'ftKntsJ, waa rather to be expefted from tenants upon leafe, than 

1 'from poflefling heirs of entail. And in confequence, in the latitude 

J'Jivenby this llatute as to the endurance of leafes, the burden of en- 

I 'dofure is devolved upon the tenant, on the well-grounded fore- 

tiioiigbt, that, if not executed at his expenfe, there was but littlt 

. 'probability of their being ever executed at all. If the leafe, there- 

ifore, (hall extend to the lives of two perfons defigned, or to tbe 

ifpecific period of thirty-one years, (which feem confidered as eqai- 

inlent durations), it ia provided that the tenant [hall endofe, in 3 

i "fefficient and lafting manner, the whole of the lands fo leafed to him, 

"Within thirty years ; that is, one-third in the firll ten years, two- 

I, 'thirds in twenty years, and the whole within thirty, Leafes of that 



B *' f The posscBsing heir of entail may mnkc the neit succeeding teirbii dcbl- 

■ *4r, to the extent of four fciirs rent for Bgrieulliiral improvements, and two jttn 
II for the mansion-houie; or in whole for «i years' rent But he hiiOKir 
i;t have aetually laid out equal to one-third of what he chargei, «a he (u 

I Viol}' renderlhe next hdr debtor Tor Uirec-fourthaorwhatfaehasHrcuallycipenil- 
B'«d, Supposing, then, he constitutes a debt og^nst lAt Deit heir Sit sii jum' 
\-ltat, he hinnelf, in order so to be entitled, must have eiponded sight jHi^ 
~Til ; but the ne»t heir can ouly be obliged lo gite up one-third of what it 
_ ...leivcs yewly; i'. e. the creditor eati only recover l-34lii part of his cajntalii- 
^^endHl, or exactly 4 l-ml\ jkt ccnJ., as llie only fund for n^emption of bit 
^*nincipBL Sup)xi^, llir inElance, apinsesdng hoir eannilutei a debt iiT SOOtf. 
■'■nr llw mansion-hoUse ; as he con chtirge only three- fourths of what he bat n- 
fil^Dded, he musthavo expended Stifili/. 13s. 4d.; let him also constitute adcU 
1 jDf 40O(M. for land improvement, and be must for this purpose have ia like mail- 
t'jier expended 5333/. 6b. BJ. He dies, and the estate, Bt tlie cntn" "f the siu- 
ft>ieidinf; heir, is denied al lOOOf. ayear: helms Ibns, then, legally constitutBl 
[^ debt sgninEt the estate to the full amount aUowed by tlie law, viz. Two yesn' 

■ tniit for the uiansion-house, andsiic yean' rent fur land intprovcmeat, ar ia 
I Miole a debt of 60001. ; but for tliis purpose, he was obb'ged aclnally to expend 
I 'wjOOl. The next heir, howevci', is not obGged to pay more than one-third al- 

I fW^ys of the I'enta which he draws : he therefere pays one-(birdof lOOtX. yea)4f, ; 
X >*r 3SSI, GB.Sd. i n-hieli annual pa}inient is exactly 4 l-Gtb per ami. of the SOOUI. ^ 
f ..actually expended. 

I If the first heir, as debtor, continues to live, be would pay afTibedebt l^itly ' 
I Wnstituled of the GOOOr. 1^1 thespaceof fDrty-thceeyears aodalVaclIon, by the 
I iMirrender anatuiny of ttie third of the rents ,-is they were at hil entry, or paying 
|:9S3J. Cs. Sd. annually, which ii> all be can be obliged to. And no &esh debt 
E can be coutraeted, until the lirst conlract»d dc4it ^11 he eitiaguisbed. N« 
I .Ajubt, if the first succeeding heir shall die before the expiry of the forty-thrw 
I Jean, and the rents should have risen before his death, the debt may be sooner 
[' iitinguidied, as hia successor may be compelled to pay one-third of the not 
I.VBnually aa it was at the date of his entry. 

The third of the rent received by the jiossessing heir being the only atlad- 
^ llfle fund, the recovery must always be the more slow, in direct proponioina"" 
li'tbi libo^ty of the niKlay. 
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length of endunnce are, however, feldom or never accepted of bj 
lenanta from entailed eftates ; whether tliac the term is confidered aa 
too (bort to reiinburfe the cxpenfe by its proiits ; or whether (as S 
general ftatute, guarded by fpecifie claufes, tike the bed of Procruf- 
tea, admita not of retjuifite adaptation), the eoclofure specSfii.'ally 
required may not often prove, were it executed, if not pofitivcly de- 
trimental, at leait nugatory and unprofitable, f 

Mortmain is a device for giving perpetuity to a continued fuccef- 
fioD of tranfitory inierells in land. It is accompanied with all (he 
deleterious eficAa of entail. It is, m fo far, even a worfe conftilu- 
tion of holding, impafed upon land than entail, that it can have no 
terniiDation ; whereas the provifion of entail may ceafe, in the courfc 
of ages, after all that hai been preconceived and provided for ha> 
come to an ilTue. 

Where the admin ill ration is vefted in thofe bodies corporate who 
derive the benefit, we may infallibly expeft juft fuch mcafnres as are 
calculated to yield moll immediate profits to the canltituent mcm- 
ben, upon their IranJitory interell. Like polfelling hell's of entail, 
under many suppomble circumttances, they mil, uniformly, find an 
interelt in taking from the land every thing that can be iqueezed' 

ifnta it, withholding every thing of the nature of improvement that 
iott not make an inll^ntaneous return. 
I Where the adminiilration is in difinterefled hands, for the behoof 
if othen, the fame anxiety to make the moll of a tranfitory interefli 
Vill not operate : the misfortuiie only will be, that improvement will 
WK be llimuhted by the lively fenfe of perfonal interell, but become 
ftmerely gratuitous exertion. 
There are fpecimens of mortmain in Scotland under each confti. 
bltion of ad mini ft rati on, but to no great extent. 

The glebes of the Clergy, confining of from lix to eight acre* 
Mcb, and amounting perhaps to from fioco to 8oao acres of land 
Bpon the whole, con(tituie probably the grezli;(l amount of Scots 
ikids held under mortmain. Though they are plnced under the 
frft mentioned, and word fpecies of adminiilration, yet, as the Cler- 



A ir it is considered as esKnuol (hat nubiliif should attach tomiittH-, and 
laioniini), and that it cbauld be perpeliiitlcd by ite pennanonce in lands con- 
— '' in the possession of Individual faniilics, rather llian h} tteth. Issues of 
J creation from the pcrimniol founlain of honour, such a reason may 
peihap*, the unnliciiahlc atlachnienl ol'lhc family Miate lo the ronle re- 
wniiuive, Uiough Bi OiB cipcnse of lieggaring all ilie oilier mcinbers, — test 
poverty should nuke liis uobililj become ridleuloui; and yet in Englanil, 
imaner would seem left much nu>re M> the discrcliou uf individual prudence, 
boul tea«ble inconvenience. 

Bui it is nircty unliecoming the wisdom of the Leci^lature, to fiuflbr ever^ 

Uviillutl, from his own whini and caprice, to lock up Ills land, Ii> pcrpcuuly, 

meonimeTee, making it sugnsle, tor generallons, in iisndi which be Iuh 

■ctptdtaled for impniveuieDt by the fist of bi& will. If the lands are con«f. 

feU u CDDstituIing Ihe gresl capital of the oalion, it wears absurdity on th« 
■ of ii, to suppose Umt any Individual should be entitled thus to condemn 

if comjiaraiivc itcrjiity. To withdraw sup[Hirt fi-oni enlail, woujil 
H Wf {wlUntire adoiiiiiMered to sucli • rellsn cenHilutioti. 
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xatry panlliee, vrha alone have glebes, fm6 it neceflkry (for 
jlccommodalion of a riding ho rie, carriage of fuel, &c.) to retain 
jheir glebes in their own perfonal occupation, they are [timulated by 
example, and to avoid lots of reputation. Wltliin thia half cenlory, 
from their fupcrior intelligence, they were held as mf^dels of farm. 
ing, not with Handing of iheir intercft being merely that of lifercDI. 
^beir facniing does not now make fuch a distiiiguiihcd figure. 



pF Holding of Land upon TEMPORiRv Tenure — Of LsiJi, 

—AS ALIENABLK, OR PERSON Al. ; UNDER ReSTRICTIOK, 

OR Free Management.— Burdens. 

T/ic ienure of lease comes to be a matter of primary imporimn 
>o agricultural improvement in modem times, when, from the cod- 
fuetudiiiary law of the preference of primogeniture, and the inflitut. 
cd policy of cntailt, (conDitutions utterly unknown to the Romsnt], 
the lands, indead of crumbling doi^-n, in the partition of fucceflion, 
or in the varieties of alienation, have a tendency to accumulate iulu, 
and to be retained in fuch mafles as are too large for the perfiinii 
occupation and fu peri n tendance of the proprietor ; making it, uf 
courfe, more for his intereft to hire out their ufe, tban to muiige 
them himfclf. 

Upon the downfall of the Roman empire, it feems to have bew 
the univerfal policy of the barbarous invaders, to divide the conquer, 
cd lands into large efiates, among the different leaders of the Tariciii 
tribes; and as thefe chieftains yielded a very limited fubmifGon la 
any common fovereignty, each eflale conilituted, in a great meafurc, 
vithin itfelf, an independent principality : its Itrengih depended m 
its largenefp, and its unity and indivifibility were enforced by obiioui 
neceffily, in the fame manner as these have come to be confidtrcd U 
fundamental laws of monarchies. The original inhabitanu WHt, 
very probably, in general, reduced to the ftale of the Helots among 
the Lacedemonians. The chieftain would cultivate what patt,«f 
the domain he retained in his own immediate pofleilion, by ncul 
of fuch (lives confumiug his produce, in the only way in which ht 
couia confume it, in the ahfence of arts and manufaftures, by feed- 
jng his military retainers in his halls ; afTigning to others of theiDi 
npon mere quit-rents, portions of his tandslyingat greater dillanc«ii 
pr, in other words, maiutaiaing in their own houfes, thufe relaino 
or foldiers which could not be contained within the walls of lu* 

. caftle. 

The first species of the immediate cultivators of the soil, UB- 
der the head, chiefiain and his subordinate retainers, seemtolu'c 
been staves. But as a slave, incapable of acquiring properlj. 
cnn have no possible interest but to eat as much, and wort at 

> little, as he can, it muiit sodu have obviously appeared for die 
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ihterest iff \he ntifster lo c<nftrauhicate aft interest 'to the slave in 
his own labours, by admitting hirn (lijke the Roman Coloni pdr* 
^^i) tb a share citf Its ni^dilcts. The prbprietor^eih advafftced 
the stock, and the 'dilldins, now emancipated and capable of -ac- 
Mriii^ pro^perty, shared the one^haif of the 'prod tree, (IFkfe'the 
Meidtftrs of Prance, or ancient Steelboto t^dnis of Scotland), re- 
ftiyring to the propr'iet6r, at their quitting tlie Iknds, or being 
ejetted, the cattle^ utensils ahd seed corns, wh2ch tlr^ had re* 
odved from him at entering t6 them. 

Unddr such a constittftion, it miglit bfe for the interest of the 
metayer, or steelbow tenant, to cultivate ^o such ah extent as 
CDold be done by the stock advanced by the master ; § but it 
woufid lis evidently be inconsistent with his interest lb "fix, hi 
fend Hnprov^ments, any part of that stock which had accumulat- 
ed in his hands from the savings of his copartnery, unless he was 
MRired of the secure possession of the land, for such a tehgtk 
iX time as might afford hinb a reasonable prospect of ^fthdraw- 
faig, in its annual returns, the stock he had sunk in i'mprovement^y 
iogetfrei* with its intei'est, and a propel compensation for risk and 
ti^ble. Such views, therefore, would lead to the adopting df 
h (Certain period of holding, and of a fixed rent, over and ab6^^ 
iriiichy the whole produce should be the tenant's own. 

Thus the obvious interest of the parties concerned would comie 
to improve the condition of the actual cuhivator, frotn a state oY 
SA>$olute slavery to that of the steelbow tenant or metayer, and 
from that to the present stale of the farmer, properly so called— 
0oct^i/ing Jbr a time certain^ and at a rent certain, andjarming 
hUirei^ upon Ms axon capital, and at his otm risk. 

The in^rest of the sovereign, in the various European mo- 
harchiest concurred to accelerate this natural progress, in thus 
hdsing np an independent power, with which it nAight unite, to 
tope more snccessfully with the overgrown power of the feudal 
aristocracy. 

Such is the most plansible theoretic history of the lease, ac« 
cording to l5r Adam Smith and Lord Karnes. 

In England, it would appear, that the great security commu* 
nicated to the tenant, was not merely the protection of his lease* 
bat the extension of the right of franchise ; — a security which is 
found sufficient, it is said, to supersede altogether the security 
of the lease. % 

No such extension of franchise having taken place in Scotland, 
the security of the Scottish farmer, necessary to excite him to 

$ And yet, if a tidie of the gross produce is considered jtistly as a great dis- 
coungtment to productioii, the tax of une-half must be much more so. 

\ The acknowledged superiority of Scots agriculture, would* bowerer, seem 
to show the preferable security of the lease, unless we are to conclude, tliat in* 
diMtry becomes visorous, in proportion to the struggles it has to maintain, with 
ftoM natmad dtiadvantages which it is its province to orexcomc. 



industry and outlay of his capitali must rest entirely upon his 
lease. 

The Magna Charia of ihc Scots tenant's security, ig the act 

of the Scots Parliament 144^0, tinder the reign of James IL, 

which secured the tenaut in any length of lease, against any one 

whatsoever in whose hands the property might come to be vested, 

f whether heirs or purchasers, by either of whom, it would ap- 

PjOcar, he might foraicrly have been ejected, his right having been 

f'tSonsidercd rather as a personal right, good against the posseisicg 

I aroprietor who had granted [the Tease, than as a real right, estu 

I blishing a lieis upon the land itself. The subsequent act 1469, 

f necing him from being answerable for the debtsof his landlotii, 

P'^with whom he had been before identified), excepting in so fat 

JP^B he himself should be indebted to his landlord in rent by bii 

jC^ease, entirely completed his security. 

r , A fibort-sighted avarice, defeating its own intention, migbt 

f[i(till, no doubt, have led illiberal minded proprietors to giasp 

I tlic profits of improvement, by such extreme short leases u 

l ^ould deprive the tenant of every rational inducement to nialie 

loem. These enactments bad, however, given complete sanctiim 

every contract of lease, of whatever lengtli of duration might 

L l>e thought proper, to give the tenant an interest in the most li- 

[^beral outlay of his capita!, and upon improvements of the moa 

F'^rmanent duration. The Legislature had done every thing that 

f yas proper for the Legislattne to do in this respect, for encou- 

r^aging agricultural improvement. The rest was left to'the cam- 

['inoD sense of interest in the parties. 

Unhappily, however, the baleful entail act of 16B5, put it in 
^he power of every particular individual, poesessed of land, en. 
tirely to defeat, as to his own property, the liberal intentions oi' 
' these beneficent acts, b; enabling; him to force upon the adoption 
, of all succeeding generations, (which he was capable of prccon- 
' ceiving to exist), his own particular views, however illiberal ariii 
. unenlightened. And as dogmatic obstinacy and prcsumptioDaie 
< generally proportioned to the degree of narrow-minded ignonoce, 
^ere was danger to be apprehended, as the lands might suc- 
cessively fall into the hands of such illiberal minded proprietor!, 
t'ithat the whole lands of Scotland might, in process of time, bt 
doomed to a state of sterility and waste. In fact, it would ap- 
jpear, that, in the period of 85 years of the continuance of ihi; 
operation of this act, so much of the lands had been placed under 
lie most absurd constitution as to the power of leasing, lestncV 
I ing leases to very short periods, or debarring all leases for mote 
'.than a single year, that l\\ii daily incrcming mischief* called loud- 
' Jy for the interposition of legislative redress ; and the palliatiM 
) statute already mentioned was obtained. 
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\g As Ae latitude of that statute, of 51 years' lease, is never al- 
most embraced bj Scots tenantTy, for the rea<;ai)S already asisign- 
^■pd, the only relief as to the power of leasing, is the granting to 
Ifhe possessing heir the power of letting leases (without imposi' 
iipcm of any conditions on tlie tenant) for 14 years and one life> 
l^t for 19 years, — held, it would seem, as equivalent durations ; — 
'* period by much too short to admit of a proper recompense to 
idle tenant, for any considerable improvement, of expensive out- 
my and distant return ; a description of character applicable to 
JlJl the most important parts of agricultural improvement. + 
I The statute, indeed, confirms every latitude already existing 
1^ entails; although they should contain, either expressly or by 
jlfanptication, powers of teasing more ample than what are given 
U^y this statute itself. But here, too, the genius of Uie Scots law, 
« gi least as of old understood, militates a,^ainst that length of 
I'leue which would be necessary to give the lenant interest in im- 
liprOTCments of expense and permanency, by the short endurance 
tef lease, which, in construction, it confounds with that alieno' 
I Hon which the entail prohibits. If the entail, then, is entirely si- 
('lent as to length of leases, the question comes to be. What length 
t'pf lease, in legal construction, is to be held equivalent to aliena- 
l^on^ Whether, like our old law writers, (who seem to have 
jinown nothing at all, as to what was necessary to excite a spirit 
rfif improvement), we shall hold a ten years lease as a qua^ alie- 
nation, or extend die period to 99 years, when, according to the 
■^ccounlants, an annuity comes to be of equal value with a perpi'- 
taity .' i Or, whether we shall fix on some intermediate period J 
lO'i if so, by what rule it shall be fixed ! Or, if the entail, whilst 

I It debars alienation, shall positively grant a latitude of teasing, 
to a greater extent than what shall fall under tlie denomination 
pf gtuiH alienation, (supposing that point to be settled), whether 
the clause debarring alienation shall be enlarged in its interpreta- 
tion, to correspond with the given latitude of teasingj or the given 
Matitude of leasing be curtailed within the period which is legal- 
i ]y constructed into alienation '. 

I The JUS delectus periona;, in regard to his tenant, supposed in 
f&e eye of Scots law a necessarily inherent right in the landlord, 
rtendsf equally as the policy of entail, to damp in the tenant the 
I' spirit of liberal improvement, by depriving him of the proper se- 
curity he should possess, of reaping the fruits of his industry. . 
Though intended for purposes extremely differentj the liolding 
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of lands in lease fat- agncullural purposes, has been fbrcfrt). ntmt 
incongruDudy, into the analogy of a land liencltce for militsiV 
service; ainl die kw maiims applicable to the laiteri hxve been 
preposterously applied to regulate the interpretation of the f.>r' 
mer. It has fared better, however, with tlie military benefice, 
than with the tenure of the cultivator of the soHj for whi'l* tic 
former, from being held at will, came, through consuetudinary 
law, to be held for life, then as descendible to heirs, and «t Ust 
in full properly, with complete right of alienation, whether inlrr 
vivos or mortii ciiiua, the legal construction of lease s;opt short, 
in its being made descendible, by Euccession, to hcirs-at-law. 
Unless, then, n^hen the lease is of length of endurance, exceed- 
ing so far the probability of the life of a person of age to enter 
into a contract of lease, as to preclude the legal stjppositton that 
the proprietor preferred tlje tenant out of a. predilection for his 
person,* the tenant can neither alienate it, nor dispose of it by 
his latter-will, nor can it be compulsorily alienated from him to 
satisfy his debts. 

Noiliing can be conceived more calculated, under mnny sup- 
posable circumstances, to discourage the Scots tenant from sink- 
ing capital upon the improvement of lands held in lease, than 
these absurd eonstniclions of Scots law, which may virtually 
reduce his interest in his lease to the mere precarious tenuie of a 
liferent ; rendering him equally barren, as to improvement, isan 
heir of entail. 

The constitution of the lease is matter of private legislation, 
3t well as of legal construction i and as pactio to/fit legem, tht 
landed proprietor hat it in his power to emancipate the Irase from 
these fetters of feudal barbarism, by expressly renouncing hisj«.i 
lielfclns persona, and giving the tenant full power to alienate or 
dispone his lease; and, considering the obvious ei^pediency of fucb 
a measure, it is not a little surprising, that, even at this day, in- 
ttead of renouncing the legal conElructioD, it should be very com- 
monly still farther confirmed, by express clauses excluding sub- 
tenants and assignees, legal or voluntary. The truth seems to be 
this; — Professional lawyers are generally employed to draw np 
cotitracts of lease ; and, having their imaginations pre-occupied 
fcy feudal ideas, suggested in the course of their Scots law stu- 
dies, they may have got into the habit of considering thejw lA'- 
iectiis as an essentiiil appendage of the landlord, — perhaps as re- 

• Bj D inty late decision of our Supreme Court, if t|jc lease is only fut eii- 
doTMIce of 19 years, Uie proptiefor's juj dfleclui is presumed lo be reliuoal 
Sy otfacr decisions, an endurance of S I jtan naVes the preaumption, ihil It h 
renounced. The intermedialc endurances are a debilcable ground, fbrlhcrc- 
gulation of future decisions. If the lease of the land ii ^veri by public rou^t 
or, as is moie common, by wcrrt roup, in taking in ccaled offers, jutfrr, 'ffbt- 
*lier, ncrording to ihc analogy of feudal low, this ougbt not legijly to infti re- 
DUW^atioii of tlie jHj d^teciai. 
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tftetrng; upon liim Bomewhat of the glore of ancient feudal baro- 
ana.1 dignity ; and both landlord and tenant, iray have accustom- 
cd themselves to consider such claases as the mere technical pleo- 
Siftsms of legal verbosity. Whilst tenants, too, possessed little, 
£t}ier of skill, capital, or industry, they tnight make less ac- 
count of the power of disposal of a subject, in which they had 
BO view of filing much of their own ; nor conld the Unillnrd's 
(Tarice be much tempted to evict a forfeiture, upon ihe assig- 
Uttion of a lease, wliere no improvement had been made upon 
fbe farm, to yield a profit to him upon re-leasing. The late un- 
■preeedented rise of rents seems, however, to have awakened the 
cupidity of some landholders ; forfeitures of the lease have been 
fUisued, where the _/ui delectus had been violated by assignation; 
fnd tenants have been taught, to their cost, no longer to consider 
Bnch clauses as unmeaning expletive formalities. 
* The lease being the only security possessed by the Scots tenant- 
ry, to encourage their industry, the constitution of it comes lo be 
a matter of the first moment. And as many Scots landed pro- 
^etors, and particularly their business men of the law, seem tu 
Adhere with obstinacy to a blind prejudice in favour of die re- 
"C^mng of the Jiis delectas on the part of the landholder, it may 
^ proper to illustrate more particularly its discouraging influ- 
-Cnce npon agricultural industry. 

And, Jirst, It may be observedj that it is almost entirely tle- 
Mractive of agricultural credit. There seems no reason ivhy a 
inonied capitdtst should scruple to lend his money to be Inunch- 
^tA out in feasible schemes of profitable agricultural improve- 
nnentf, any more than upon manufacturing or mercantile specu- 
pMians, if only the creditor had equal facility of attaching the 
Hesse of the debtor, to he sold to the best bidder,. at its improved 
nalue, as he has to nttach and dispose of the possessions of the 
'faianufacturer or merchant. Urtless, however, the^'iw deleclua is 
sositivety renounced, {in a nineteen years' lease, and whatever 
'rnher periods shall be decerned to lie under its influence, from 
"fiineteeu to thirty-one years), the creditor caunot attach the 
' lease. A device, indeed, is attributed to the lale Advocate 
''I.Ockhart, {afterwards a Lnrd of Session), by which thejuide- 
'.'iectas was evaded, by enabling the creditors to place a factor or 
'iHanagerinihe farm:" But such a resource would be just as nu- 
' BBlory, as to establishing agricultural credit, as if the law were 
to say to raonicd men, in regard to iheir security upon their mer- 
' Cantile or manufacturing debtors — Tou shall not lie allowed to 
y-iring to the kaminer iheir ships, their machinery, theinaaj^hoKset j 
\'$vl tf t/ou choose it, wc shall allavi t/oa to talce possession of these. 
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«nc^ io conliniw (Acir trade tiU suck time as you shaU have rdmbiirs> 
ed T/ourself bif your own tuecessfvl management. Such, however, 
I is the short- sigh tednesE of avarice, that Scots leases are some* 

I times, even at this day, constructed with the absurd condition in- 

I serted in them, in reicfarcemeDt of the jus delectus, tliat tbe 

bankruptcy of Ihe tenant Bhali infer an irritancy of the leue, 
Mnd shall cause the land instantly to revert to the po^ession of 
the landlord ; thus precluding any sort of interference of credi- 
tors for their interest, and entirely deleating their claims. 

But, secondly. Supposing the tenant to have abundance of ca- 
pital of hie owii, the retention of the jus dekctui may, in mstiy 
very supposable situations, deprive hjiu of every rational induce' 
' meiit to fix his own capital in improvements of the fnrm, even a)> 

tliotigh the period of duration of the lease should allow him o< 

Itherwisc the fairest prospect of reaping abundantly the &uits of 
his outlay, even in die most expensive and most permanent im- 
provements. 
Though the jus delectvs prevents voluntary alienation and dis- 
I posal, and compulsory alieoatlon at the instance of the tenant'a 

i creditors, it hath not been carried to that extreme uf absurdity 

as to prevent the lease from descending to the tenant's heirs : It 
descends, however, to his natural heirs by succession, not to such 
as he might be inclined to nominate : In other words, it is entail- 
ed upon those whom the law has designed the heirs, and he is 
^ deprived of all power of choice. But supposing the tenant hat 

I • no children, and that his legal heirs are such as he regards not, 

for hates, either with or without reason, is it in human nature to 
suppose that, with the probable prospect of dying during tbe 
currency of a lease, of such length of endurance as to give pro- 
spect of repayment for improvements of expense and pennaoen' 
cy, he should hx his capital in the soil, to be carried off aloog 
with tlie lease by heirs of this description i Will he not rather 
retain it as much as possible from outlay on such iraprovemeots, 
, that he may keep it under his own command, to be disposed of 

I as he pleases i Or, supposing he has sons, he can inoke no 

I choice among them ; the eldest son is legal heir to the tack. But 

in a lease of sufticient endurance for any material improvementi 
I the supposition having most probabilities on its side, is, that the 

oldest leaves the family, not choosing to keep himself disengag- 
j ed from employment in view of succeeding to his father's lease. 

He may have become merchant, or manufacturer, or may have 
\ fettled in a distant farm in England or Ireland. If the father 

dies, he cannot destine \t to any other son, who may have re* 
^ mained with him, to assist him in his labours : "Dje heir, and tbf 

I ]icjr alone, can take up the lease : He must either occupy per- 

I tonally, or in the unprofitable mode of a manager, actmg en- 

tircly at another's riek, and having no further personal interest i^ 
ihe management, than merely to avoid furfciluie of his wa£^ 
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'dirough detectable gross negligence or dishonesty. • But either 
sf these alternatives might prove ruinous ; he is obliged, there- 
^H'e, to relinquish the lease to the landlord, to whom it would 
indeed revert as a forfeiture, were he to attempt disposing of it 
to the highest bidder. If he lias only daughters, by the Scots 
'faw of heritages they would succeed equally as heirs portioners, 
^th small prospect, indeed, of the farm turning to any account, 
'Mther under counterthwarting management, if they jointly oc- 
'^py, or under the delegated management of a manager, acting 
without nsk of his own ; but as they cannot sell, there is no al- 
itcmatiTe but to throw up the lease ; not to mention, that, ac- 
^sording to feudal notions, it may be doubtful whether the mar- 
tiage of a daughter, without consent of the proprietor, might 
-BOt infer forfeiture, as placing the tease under the jus mariti, and 
of course being equivalent to an assignation. If the tenant, too, 
'Aould leave none behind him but helpless infants, of what avail 
«auld it be to them to occupy the farm by servants or a mana- 
ger, whom they are incapable of calling to account ? If not al- 
'lowed to sell the lease to the best bidder, it must be relinquished. 
But further ; Suppose the tenant wishes to quit his farm, for 
-Wtnt of health, — or to betake himself to some other profitable 

£ifession, — or to take hinds in lease in some distant onimproved 
trict, where, from want of competitors, his superior skill would 
'ibe unply rewarded, and his example might also prove useful ; he 
•cannot, like sn unfettered manufacturer or merchant, withdraw 
im capital, by disposing of his present concern to the beat bid- 
der : he must either remain where he is, as an adscriptus gle&a, 
W tmst to the necessarily more remiss management of servants, 
IWf, indeed, he is not bound to actual residence by his lease); 
mtr he can neither withdraw his capital, by assignation ; nor sub- 
ilcttiug, hf grassum, (fine at entry), given at once; nor gradual- 
.iff in shape of over-rent. 

il Partaerihips, too, so convenient in other professions, where 
■different talents may be combined to mutual advantage, are slta- 
gather ineligible io a lease tlius fettered as lo its free disposal. 
.1 In this manner, through the legal torturing of the contract of 
4ease into a most unnatural conformity to the original tenure of 
iBulitary beneSce, and the prevalent absurdity of enhancing upon, 
jDMeod of counteracting this legal tendency, in the terms of pri- 
■nue bargain, agricultural credit is annihilated, and cajiital ba- 
nished from agricultural improvements. Under such circunt- 
•tsnces, it is ridiculous to hear landed proprietors complain df 
■•rtie reluctance of tenants to lay out expense upon improvements. ' 
^tbeir tenants must be cast in a mould diiferent from what is coni- 
JBPD to other men, if they employ much industry or capital where 
<^here is such insecurity of reaping the fruits of such application, 



'" * 8m Ae Im note, — Such derisions, Id 
flie fpudnl peniiu of Scots laH-, hmvever k 
•quil/ or utilily, would lUougl f iodlcdle Iht 



ivliiub our Judges an coiutminnl bf 
■ n«.i:i^ity ot aa allciatiua of Ihc bs. 



HsDd where cspUal, oacc Punched out, xaas such rbk of eveatu^ 
"ibrfeiture. 

All si;tiemes of catching nt the prolits of improvement, in re- 
Jcasingi hy circumscribing the lease ta such &hart duratjoii, as 
'deprives the tenant uf interest in making them, and all scbeme« 
of snatching at the capital fixed in the ftoili in takiog chances cf 
jotermediate forfeiture, by retainiiig the^'us deUclua, are childisii 
in the extreme, and must ultimately pruve Jelo de set Hke the 
Idling of the hon to get at once at her eggs ; or the cutting 
down of tlie tree to came at once at its fruiu 
< The landholder aixl bis tenant may be considered as joUiedias 
copartnery, the landlord being the dormant, and the tenant the 
•cting partner j and it is not to bo suppuiicd the copartnery ein 
pilbiirish, but in proportion as both are idike admitted to adviU' 

p; The subEtitudon of enforcement by penalties, to a sense of 
^terest, ie similar to the substitution of the labour of slaves ev 
torted by the lash, to the labour of freemen paid in proportion 
to tlic work they perform. It suits, however, t!ie indolence, ihc 
i^orance, and domineering spirit, in which too many would wIsIj 
-to indulge, to attempt to compel by force, rather than coode- 
xcend to perBuade. 

. The law might be altered to much advantage, and without the 
-imallest inconvenience. Much is within the private power of 
'landholders themselves. And nothing bids fairer to make com- 
.loon Eense prevail upon any subject, than a liberal and fair dis- 
cussion. 

A law declaring every lease the full and complete property of 
•the tenant, alienable and dii^ponable at his pleasure, would be o( 
tile greatest importance to encourage liberal minded capitalists 
4o betake themselves to farming, would eslablisU credit, and make 
it practicable to borrow money ou the security of the iiasa. 
.Whilet the dependent, and of course degraded state, in which 
.the tenantry ar« too ahen kept, makes men of spiiit disdain so 
servile an occupatioa. * 

Your rennoners Jrom practical experience, as they design them. 
selves, will allege, that, as agricultural industry is seen to thrive 
in Scotland, such allegations of existing causes of its depression 
.are merely theoretical nnd iliusoiy. To such the only reply is, 
aa appeal to the internal coHUcioumcss of every one cap^e of 
thought and reflection, f 

* If a Isndholdcr, or rather bis man of buuiievi, is ■wnre of llie thaamul 
evenluaJ forfeilure in rDnstmcting tbc teaw, and al mint time is conriaced, (H 
he generally may be), Ihal the tenant has not had Ihe saaie tbrcsight one woaM 
certainly be disposed to candemn aucb a tmrgiin as fraudulent A decbranin 
Jaw, a> above, rendering every lease fiill property, unJcM where the cOOUtif 

W ,_ _.__,___. _._..,.. _,,,^„j ^1, ^„^,, i.^j„^_ jf jij^ ie„„ta(tei*=« 

eiiprcssly deL'latcd, be lias Liauelf iloni " 



e eiprossly declared, would , 
c wilh elauses of forfeiture 
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Indo6^ GOHsidering the small chance of raising a fortune in 
this profeMlon, in coniparisan of what we see every day realize*) 
by merohants and manufacturers, habit, or the pleasures of a 
country life, can atone account for agriculture retaining much 
cnpit»l in its employment. 

Prescribed rates of manngement, depriving the tenant of all H- 
b«>ty of action, treating him as a mere machine, unentitled to 
think, and conUcnining; him to- one undeviating round, tike « 
blind horse in a bark-mill, have the same degrading effect, b»- 
iHfihing from tlie profession every man of liigli epiril and enter- 

Cise, to those inercantile or manufacturing employments, nhers 
! ie at liberty to display the energies of his own mind, and M 
act ae a man. 

The most tliat Ban he said for prescribed rules of management, 
ie, tlmt they may prevent the best knnwn system at the timefram 
degenerating. But they have just an equal tendency to prevenl 
itN fenher improvement. In early times, when the condition of 
Iha (ena(>try was in a state of greater degr.idation than at pr«- 
-Benti it was not to be expected that much information should 
prevail in that dusi, or that materia! improvement slioold arise 
Irom that quarter. Now, however, from the greater iiberalicy 
which has prevailed in the terms of private bargain, with ti^ 
(endeBCj long shown to a liheral con^ruction of law in firvour of 
the tenant's security, the Scots tenantry have been advanced to 
s higher rank in the scale of society ; and, in an age of suctl 
extended inhircourae and communication, there- is n» deficiency 
of infarmation in this, class, nor that bigotry to established prac- 
tice, which is the o9^pring of ignorance ; so that in many iia- 
nroved districts, the tenantry may be considered as much more 
fit to direct the proprietors, than to be directed by them. Iii 
Ahsrt, for a considerable time bypast, there seems to have been ■ 
no prevalent deficiency among Scots tenantry, either of skill td 
contrive, or of capital to execute : in so much, that where farms 
become vacant in districts where improvement is less understood^ 
the rents offered hy tenants from more improved districts, upon, 
the credit of superior returns from a better system, must cither 

' ^stodge the present occupiers, or force them to adopt that bet- 

. ter aystem, without which they could not oftbrd equal rent, Fof 
Aough the liberality of the proprietor might lead him to gtva 

I e certain degree of preference to the present possessors, there 
are certainly limits, beyond which their expectations of a sacri* 
fice of- pecuniary interest on his part in their favour, would 
be unreasonable. There is thus a natural security for the spread 
of every real agricultural improvement, if not prevented hy ab- 

• eard regulations of management ; a more productive system un- 
derstood, will lead to offersof higher rent J and higher rent given, 
ptuat enforce the adoption of the better system. 
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Through the currency of the lease, the interest of both pro- 
prietor and tenant muEt evidently concur in the same measure, of 
rendering the land oa productive as possible. There is a period, 
nevertheless, tonurds the close of the lease, in which these inte- 
rests begin to diverge ; and therefore, restrictions as to the last 
three or four years, may be necessary to keep the tenant to tlie 
mode of management, which his own interest would effectually 
bind him to during the currency. During these years, a nianage- 
nient may be properly enforced by penalties, corresponding to the 
system understood as the best for that species of farm at the coin- 
nicncement of the tease. But as it were absurd to suppose thai 
any system \a perfect, and incapable of improvement, in order 
that the farm may not be debarred from such improvement as may 
be found out during the currency of the lease, it should be in the 
power of the tenant to manage and to leave the farm in any way 
be pleases, without incurring the penalty, provided he caa make 
it appear, to impartial arbiters, that the farm, in the condition in 
which he leaves it, is in no worse state than it would have been 
had tlie management prescribed in die restricted years been ob- 

To avoid this unimproving period, when the tenant may con- 
ceive it for his advantage to draw as much from the land as it can 
yieldf rendering notliing to it that he cau withhold, it might be 
of use (at least on supposition of the possessing tenant being 
preferred) to renew the lease three or four years before the ex- 
piration of tlie existing one ; the entry to the si^cond to comioraice 
■t the expiration of the first. As, however, a lease, to be effec- 
tual, must, in consistency with the maxims of Scots law, he clothed 
xvith possession, it is uncertain if, without an express alteration of 
Ihc law, such a lease would be good against a succeeding heir of 
entail ; or even a purchaser, if either come to be vest^ in the 
property before the expirallon of the current lease, f 

The late Lord Kames, whose original, comprehensive, and rer* 
■atile genius, was well calculated to throw light upon every ques* 
tion which he made the subject of his investigation, and wbo wm 
probably the first agricultural writer wbo paid much atieDtm to 
the morai Mcile'iienU of agricultural industry, was well aware ti 
the iutilily of the subGtitutioii of enforcement, under peoalty, lo 
the tenant's sense of his own interest. To impart, therefore, t* 
die tenant a continual and unceasing iDterent in the improvaneai 
of his farm, he fell upon the contrivance of the perpuool lease, by 
which tlie tenant was either sure of a preference at rr Irairht. 

t As [l noidd be bigtilv iocoDViHiHTit that Inas of diU Hud «&o«Iil Ic ifa•^ 
lubJy ioniid, our Cnurts bate dcciijcd ihusiuti ii ietrt a iil^ if ^paaHdH 
lite o'diHoiy ..-rxnf »/' nitsivifrii^uic. "Hie Icug^ til una u«a» nut, hawMi, 
GieJ. The I'muen of icl Ii>l>, Ge<k II F. wem to point Uoae jat |iiniwa 
CO Ihe eipintioa of tin cnircat lene, wbirli li hv inuditoa (ban s poiaJlfe 
jitsieoi itc Kani or iateriis! iii iuiprviciocui. 
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or ehe of a certain Dumber of years' purchase of the advancetl 

sent offered by himself. Here, however, iia elsewhere, the ob* 

■urd policy of etitail would prevent the udoption of such a schema 

, af impruvemeDt, a^ no obligation to this eOect, granted by a pos- 

itKsing heir, would, in any probability, be held valid against the 

challenge of the succeeding heir. The only objection against 

inch a constitution of lease seems to be, that the farm muat cou- 

" tinue for ever of the same construction ai to size, &c. however 

^ ioconvenieatiy arranged in such respects, without consent of botli 

, parties; though mutual consent to alteration, if obviously fitting 

. the farm for more profitable occupatiaii, might not be uf very dif- 

I Ccult attainment. 

'L Restrictions as to management ought ever, at all events, to be 
clearly and explicitly expressed, otherwise the tenant must be kept 
In ft most discouraging state of perpetual uncertainty. The re- 
porter of East Lothian observes, that the vague obligatory claus" 
«, binding the tenant in general to prttctise the rulet of good luu-^ 
liandry, and not to mislaboar thejhrm, have, in that quarter givei* 
(ige to many most unprofitable lawsuits. The various acts of Par- 
Ibunent, freeing the tenant from every prestation, unless nliat he 
%aa expressly stipulated to perform in his lease, might seemingly 
kave rendered all such unspeciBc clauses of obligation unaction- 
•ble before a court of law. It would appear, however, that they 
Ire held actionable. And this being the case, many questions of 
ypurse may arise as grounds of litiscontestation : As,^TSt, What 
it to be understood as rules of good husbandry ? Is it to be un< 
llerstood, according to what maybe reasonably supposed to have 
keen conceived to be good Imsbandry by t!ie parties at the time 
||f eateriog into the contract, or as what may come to be consi- 
i^ered as good husbandry during the currency of the lease ? If 
||u latter ambulatory interpretation shall be fixed upon, may not 
^e tenant, at any time, be interrupted by the landlord in hig pro^ -, 
ifeedings, til! it shall be determined whether what he proposes to 
^ is good or bad husbandry i which, probably, may not be de- 
aided till the season fur performance has elspsed. * As it is pro-- 
Wble, few landholders would thus choose to intermeddle in teaz- 
le the tenant in every step of his proceedings through the whole 
■fnia lease, it is probable that the question of what coustituteK 
■pod or bad husbandry, might not be agitated till towards iti> 
^DSe. And here, supposing the point as to the constitution of 
ifood or bad husbandry to be indisputable, still a second question, 
9^ht arise, Whether the point of good or bad husbandry lud 
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feeen Mttled in the general opitiinn, in such a time aa tliat the te- 
nant should, in equity, be considered as bound by hit obligation 
to have adapted the improTed practice ? For a practice in hus- 
bandry is not, in reason, to be helil as an improTcment, merely 
because it is an innovalion;' good sense retjuiring, in this as in 
other subjects, a renitency against hasty change ; and aa there is, 
of necessity, a certain loss alM^ays to be sustained in the dieaT' 
f angcraent of one system, in preparation fur the introduction of 
anorher, it maybe, that the tenant's lease was too near to its ex> 
piration (by the time that he might be supposed apprised of Ihu 
Better system), to allow of reap rng, from- the practice of that sys- 
tem, any adei^uate compensation for the loss to be sustained in 
Ae preparatiiTti for its introtluction. At any rate, as all ijiiee- 
r jfions of this nature must nhinnntely be remitted by law c«uris to 
Lktbiters, wherever such a vague clause of obligation is adiuimdr 
^t oupht to be accompanied with another, binding both parlies ta 
inbmit any ditipale that might arise upon it, at once to arbiters 
toutually chosen. 

The security of lease has been every where through Scotlanit 
" E pr'tmum mobile of superior improvement. * The totd want 
' iS that security is almost nowhere complained of, excepting in 
I the Highlands of Scotland ; and where tlie proprietors, out of 
[ HQcre humanity, and at the expense of great sacriircea of their 
["inrn pecuniary interest, ore still continuing upon their lands, (till 
I I'lhey can dispose of themselves otherwise) that disproportionate 
■' |Mpulation for which there can be no profkable use, upon the in- 
^'•roduction of a more profitable system of occupancy, it is not 
J to be expected that they should entail upon themselves such an 
■ nnp rod uc live syatem, or give it permanency through the securi- 
1 '(y of lease, f 

. Size of /arms is of considerable consequence to their proGiable 
I^OCCupatitin. 



■ , I .^. ™ „ Highl 

Hia IfOrdiifiip'i oiitagiHiiits ilitplay more of iNmialliiimsiiiiy, than of enlaifrd 
I '41m of pubBc litiTIty. In thnr leal for meparfing Ilighluid po^latbm,!! 
I 'Voutd «ven penuode ua, Ihu, m icspeit or tolenli Tor military icrrice, ( Hi 
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iDwever prclty Evident, that tbe bumsn chsjilcter is foniK^ from circun- 
\cit, aniT ^DSD tnlenis ctrawn fartb for wliitb Ilierc ia occaiiar). Th«iU- 
lecipnx.'ntcd hmtiks iiimrsiaDB apon the Uonlers, gtye a incnv CDntaXt 
311 for hardy iDUii|iidtty and alerCnesB, than tlie mulual jircilatory mrrm 
: Hi^ilaad cbielUini ; vid wcordinglj, ilie Borderers wrreiouselok 
out to quell ia!.tirr£i!tioiiii in tbe HighlBnili. Such sp(fialli«9 of cbi- 
diiappear upon chang« of drcuinilaDi;e!i. ' Iligiil.iuil regimcDls am nil* 
riminalely recruited fruiii tlie eotnmnn moss, olid all cquaJly afquii iIhti- 
wrll. A Britisii iol,Ufr wlU ever M u n licro, ivhethei Highlnnile' «' 
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The principles tUat appear to regulate the bizc of farms, seem 
t4i be the following. 

Capital win ever endeavour to invest itself in the manner in 
which it can yield the greatest return. Now, a considerable ex- 
tent of farm (such as to admit, as much as possible, of subdi- 
of labour, in appropriating particular clusses of servants, 
n of horses, exdusivdy to one occupation), seems neces* 
sary here, as elsewhere, to make labour most productive. Jn 
ijkrming, too, (at lean in a climate such as tliat of Scotland), 
advantage must oCtea be tikea of states of the weather, suited 
to particular operations, lest the opportunity should escape : such 
calls require a number of hands, and these would be kept in an 
expeniji\'e and most unprofitable state of preparation, were not tlie 
farm of such magnitude as lo afford room for separate occupatiou 
to the whole at all other seasons. 

The competition of capital for the most profitable mode of in- 
vestiture, will thus tend tu the enlargement of farms to the size 
of most profitable occupancy. 

The Bioie competition of capital will also tend equally to pre- 
vent farms from stretching beyond these proper bounds, and thus 
K prevent monopoly. For though one man may excel another 
point of intellect and exertion^ the difference is very nmited ; 
4be generality are upon the equal footing of mediocrity. There 
■ aa extent of farm, to the personal maaiganent and superinten- 
•tnce of which no man's energy can reach, but where he must of 
^Vcessity have recourse to the uninterested, and therefore unen- 
^||!getic, management of delegntioa. But an interested and sharp- 
lighted personal superin tendance will ever be able to outbid, in al- 
fordable rent, the more languid and inefficient management of de- 
l^ation Indeed, it is upon no other footing that farmers exist 
:W a class distinct from proprietors, but tlia^the proprietor finds 
ii; can oblaio more as rent than his lands will afford him of profit, 
i^hough he pays no rent, under a management delegated to over- 
Mera : as has been already noticed in tracing the origin of lease-' 
wlUing. 

'), Where there is sufficiency of capital to occupy and employ the 
whole lands most productively, the competition of capital will 
'"lua both enlarge farms to the proper extent, and circumscribe 
•m within the proper bounds for yielding the largest production 
proportion to the labour employed : and such excess of agri- 
Iturai production, above the consumpt of the labourers employ 
in raising it, is the only fnnd which can support the great num* 
bera employed in commerce and, manufactures, without raising 
4ip a population of this description dependent upon the agricul* 
inre of other nations for subsistence ; — not to mention the num- 
hin of unproductive classes in the army, navy, cabinet, priest- 
hood and forum, and those disengaged iVonl any professional em> 
filoyment, who can receive subsibtence from no other lource but 
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ft> Ais excess, m they produce nothing of value in exchange among 
I ■•ther nations, for which they might receive the surplus produce 

If of foreign ftpriculture in return. 

V A sort of country trading capital mill also hare some little u- 

m fluence upon the size of farms. As labour Games to be more and 

I more subdivided, in pursuance of the common sense of indlri- 

9 «lual inlerest, ihe farmer will more and more exclusively confine 

I liimselftohieproperbuainessofa producer; merchants will Irang- 

1 act bettrixt liini and the consumer; professional carters and car- 

■ rierg will also spring up ; and these vrill, to a certain extent, raise 
I -tnch an effectual demand for minute farms, for conveniency of 
K keep of draught horses, as no occupation fcx' tlie general purpt^ee 
K at agriculture can compete with. 

I ' Had public legislation never interfered in cramping the free use 
L rf perpetual landed property, by the wretched policy of entail,— 
K^fnd had private legislation not withdrawn (through pride or ava- 

■ ncice) all right of property from the occupation of lease, in de- 
K Iwrring assignation and subset, — the most profitable occnpancy 

■ would ever take place, upon the strong- telling principle of its he- 
I Alg able to atloTu most. 

I ' No agrarian project, devised by those idlers who devote tfiem- 
I -telves to speculate for the public good, but which nobody is in- 
I terested to effect, cmi ever possibly be realized. This obserr*- 
I lion may probably be found applicable to all those Bcheme)i of 

■ land. occupancy which have been humanely devised for the High- 
R^onds of Scotland, in order to retain that extent of population 
Bafliich can only suit a situation of landed property such as that 
Bjdescribed in entering upon this article of Ihelmlding of land upon 

W^ The legal protection of vermin, may well be considered as ii> 
'|urious to the agricultural industry of lease-holders. 
■ As in the vegetable world, we account those plants n-hicti tate 
hourishment from the soil, but which cannot be converted into 
Iiuman use, to he noximis weeds, in contradistinction to the crops; 
■o in the animal world, we account those animals which consume 
Ae vegetable or animal produce of agricuhure, but which are 
Cither mifit for human use, or cannot be brought under the com- 
twnd of man, to be tleslructive vermin, in contradistinction \fl 
ftrm lire-stock. 

All ginne animals come under this description, as also pigeoDS, 
which, though in a state of semi -domestication, are nevcr»iele» 
of a semi-ferte -nalura : Against their licensed depredations, tb( 
^riculturist, holding lands upon lease, enjoys no power of pre- 
- ventioD, and he has Tittle recourse for compensation. The ganw 
fews, obtained in favour of the monopoly of those vested with the 
esclusivc privilege of appropriating them when tliey can catcb 
^enr, are of similar cUmplexion with those mentioned in a preced- 
ing long note. Sect, II. p. 208 S^seq. as obtained by the ir 
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picturing and trading part of the communily, in favour of thetr 
respective monopolies. 

The immediate damage occaEioaed by the licensed depredations ' 
fit these protected vermin is, however, but of small account. 
The only damage at all worth attending to, ' (in the words of 
le Agricultural Sur\-ey of Peeblesshire, p. 24G.), ' is that ro- 
StUtiug from men, and dogs and horses, in pursuit of the game. 
' In regard to the detriment of agriculture, the very worse pos. 
,^ Bible regulation, in respect of the game, would be to throw it 
■ f indiscriminately open, with liberty to pursue it everywhere, to 
M all without distinction. The -very best would be, to vest in the 
V occupying farmer an absolute power of presenting every per- 
' y son, without exception, from hunting over his farm against his 

* consent. A privilege thus granted of favour, and rot held of 
,* right, would never be abused, to the damage of farming slock. 

' No doubt, those privileged to hunt, are commonly in circum- 
stances to enable them to mate full compensation for any da- 
\^ mages tliey may occasion, and in such situations of respectabi- 

* lity, as would restrain them from Icnowirgly occasioning any 
,' damage whatsoevet ; yet, without some such regulation, pro- 
,* perty launched out in farming can hardly be conceived equally 
f* protected by law as other property launched out in the busi- 
y ness of other gainful professions. To have recourse for dama- 
f' E^^ merely where damage can be legally instructed, would no* 
' * where else be considered as a sufficient compensation for having 

property put in risk at the mere pleasure of aiwtlier. 

• Suppose the whimsical privilege were assumed, 'jof playing 

cudgel matches, for diversion, in a glass or china shop : The 

1^ shopman would surely have some reason to be dissatisfied with 

l|' * this privilege, although he had the most undoubted security of 

"f^- recovering all damages tliat might ensue, and though, from 

\f the nature of his wares, no damage could possibly occur, in 

total fracture, or even mere fissure, but what could with ease 

and certainty be instructed. In hunting, however, for example, 

with slow-hounds in Tweeddale, where the sheep, walking wide, 

are naturally very wild, the mere recourse for legally instiuct' 

ed damage, must afford still less ade<ju ate compensation for the 

risk, 3s, from tlie nature of the property, much damage may 

he sustained, which is utterly incapable of any lep^l instruction ; 

■och as, loss or prevention of fat, from disturbance in their 

*, pastures, — diseases consequent upon over-heating, in running 

tlirongh fear, or even upon fear itself. Here, as elsewhere, the 

power of prevention of unnecessary risk is the proper and beic 

(ecurity. Upon the other band, it would appear a severe re- 

,* giilalion to exclude t):e proprietor, without leave asked and 

t granted) from such rural sports as he might find upon hii own 

i grounds, which might have a tendency to prevent monied men 

,• from inresting tlieir capital in the purchase) the improvement 
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'f Rnd adnrn'mg of landed estates. Expediencies here clash, and 

• tbe subject is confessedly "f great delicacy. Farmers, no doubi, 

* are apprized of their sitoation, and, in their calculations of dis- 
' count must make allowance for risks, wherfier more constant 
,' or occasional. Meanwhile, I have stated the matter in the 

I '* strongest point of view, as there can be no harm in reminding 
P -f hunters of the very particular situation in which the very vj- 
W** luable farming stock of the country is placed, ^a circumstance 
B'* perhaps too apt to be forgotten in the ardour of the chase. 
I ■ ' Game seems now, by the latest decisions, to be considered 

■ "f as property, or at least, that the property of another caiinoC be 
W*"* rendered subservient to the use of starting game in it, or of 
B^* following game through it ; and it is thus happily in the poww 
B f of the proprietor of the lands to exclude all privileged hunttrs, 
I * whose rashness might render them more regardless of risk upnii 

■ -f the properly of another, where they have less interest ia'tlie 
I ■ • tenant's thriving. ' 

I ' Burdens affecting the leasehahler deserve consideration, al't^ 

I "card to their effect upon agricultural industry. 

I " Taxation, laid equally and proportionally upon real iKOVK, li 

■ 'undoubtedly the fairest of all, and, if fairly and impartially le- 
I -vied, could discourage no kind of industry in particular, as no 
I person would refrain irom bettering his own circumstances, that 
I fie might thereby impoveriih the public treasury. But tbe pre. 
I ' 3Knt system of taxing the imputed, as the real income of Seois 
I leaseholders, must be extremely unequal. At next perind of 
I ' teasing, no doubt, offerers will be in a state to consider the im 
9 ' Jtaid upon rent, as, in effect, an addition to the rent ; their oiFcrs 
I '-will he proportionabty les';, and the tax will turn out merely » 
I jax of 1 5 per cent, upon land. 

■ ■ '■ Taxes upon gross produce of land are of the very worst era- 

■ stituiion of taxes, because they cannot be proportioned to profit 
I or real income, as the worst land requires always eqnal, often 
I ' "^jiireater, expense of culture than the best, whilst the return must 
B •Sifter all prove greally inferior, 

I " Ti/the of produce is, in this view, as well as in various wher 
I Tespects, an ill constituted tax, more expensive to the payers than 
I ' profitable to the receivers ; highly discouraging 10 agricultural 
r 'indviBtry, and more particularly to the cultivation of lands of in- 
I '■ ferior quality. From this tax, at least in shape of a lai upon 
I gross produce, the lands of Scotland are entirely ejjempted. E«t 
I ' since the decree -arbitral of Charles I. in 1629, as confirmed by 
I act of Parliament in 1633, it hath been in the power of em| 
I Scots proprietor of land to have had the tythe of his lands valasd 
I JBnd fixed for ever, at one-fifth part of the actual free rent at the 
I time of valuation, and also to purchase his tythe from the Ut 
I impropriator, or titular of the teinds, {the tythe having never, in 
Is fcny part, been in the possession of the Reformed Clergy), at («■ 
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,^rding to certain circumstances) six years or nine years parchaw ' 
^:ol' them as so Talued. These leinds, so purdiased, continuing 
li;tble, after those not purchased should be exhausted, to sucn 
stipend as the Scots Parliament (since the Uninn the Court of 
'.^Session) should judge it meet to allocate from them tn the Clergy. 
,•1, Tythe may be commuted upon two different principles ; either 
,'fhM of fixing them down for everg as in Scotland, at their pre- 
f^ently existing value j or thai of allowing their value, like that 
1^ rent to Iteep pace witli the increasing value of land. If va- 
ilaed upon the Grst principle, tlie commutation must either be, — 
■in money, which exposes tbem 1:0 fall wltii the depreciation of 
JitDoney, — or in equivalent of allocated land, which dooms it to 
■sterility under niorimain holding, — or in a grain rent, which would 
Laot be attended with the inconveniencies of disputes about qual'^ 
^tfi or of forcing the Clergy into the corn trade, if the tpsit cor- 
tr*OT« were neither tenderable nor exigible, but to be paid for al- 
i.vays at a conversion money price, and upon the average of la^c 
>^ven or eight years (to prevent thcefFect of tlie wide^uctuationi 
wf grain prices from year to year). If they are commuted upon 
ube second principle, of their value not being fixed, but left am- 
jbulatory, to follow the fluctuation of the value of land, none of 
uhe above modes of commutation can apply, but tlie deleterious 
Kme of the allocation of land. And no other eligible mode sug- 
Lgeits itself, to zvoid the present bad constitution of a tax upon 
l^ross produce, but cc^verting the tythe into a given proportion 
fit the free rent paid to the landholder. 

k - By act 1748, the Scots tenant is relieved from all burdens not 
i^pressly stipulated in his lease, or vhax shoold be imposed by 
act of Parliament, excepting the one half of sc ho die a net's sa- . 
lury and of poor's rates, and adstriction to milis. 
^ The tenant's half of school salary akiI poors' rales will hardly, 
(pa an average, exceed one or one and an half per cent, upon hU 
lieBt. 

1^' Adstrictioii tit mills, so far as it goes, is, like tythe, a tax upon 
|{ro3s produce, and gives ihe same obstruction to land Improve' 
0ent. 

The rate of adstrirtion, both as to the quantity of preducp 
rer which it extends, and the proportional part of that quantit/ 
thich it daims, is various, in various parts of the country. The 
'est quanlity of adstriction extends to all the oatmeal used i;^ 
le family of tlie farmer, — a quantity not susceptible of very ac-- 
rate definition. That quantity the privileged mill has the ex- 
re privilege of manufacturing, and i^ entitled to a twenty- 
part, (the lowest proportion generally accompanying the 
confined extent), as multure, or price of the manufactuimg, 
Ktead of a thirty-secund part, which it esteemed the ordinary 
trket T2te> The exclusive privilege is sometimes found to er- 
id to sU the growing corns, seed aud horse com only exceptei^ 
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and under such extension, the proportion exigible ai mntluiVi 
Teaches lometimes to the tenth part. 

. The adstriction U, very generally, understood to extend onlf 
lo oats, peas or barley, being probably little known at the limB 
<if the constitution of the adstriction. And in these caici, the 
farmer may be tempted to substitute snme of these grains where 
oats would have been the pteftrable crop- Land in pasture ii 
universally understood lo be iirfbic in nothing to the privileged 
mill ; and where the rate of adstriction is extensive and high, it 
may lead to a disproportionate allocation into pasture. 

The exclusive privilege of employment is ever felt galling (o 
those subjected to the yobe ; they can never feel confidence hi be- 
ing well served, by those over whom they have not ihc check of 
■ liemg able to withdraw their employment, when they are disia- 
I'tisficd with the work. 

I ' Adstriction to mills, in England, would appear, from Mar- 
I ^hall's writings, to have generally died its natural death, bymu' 
Ll^iat convention or dereliction. In Scotland it is in progress to- 
1 Srarde decoy. Few country gentlemen, above the rate of a Squire 
I _,Weslern in point of inteltect, ever now think of confining iheit 
own tenants to iheir own mills, under such a prepoRterous bon- 
iage. Where a proprietor of a mill holds the lands of another 
proprietor nd^tricted to his mill, it is not to be supposed be should 
quit his privilege without a compensation. But this might be 
settled by private bargain, were it not for ihe obslruclion of cik- 
tail, which here, as elsewhere, is continual!}' interrupting tiie ra- 
tional exercise of the right of property in land. A compulaotory 
'on for enforcing the commutation of thirlage or adGlric- 
las been obtained by the Inte act, S9th Geo. III. The 
if it are abundantly equitable. It is made competent for 
c proprietor, either of the dominant mill or servient lands, to 
mrsue for a commutation, before the Sheriff of that coimtywith- 
I ^ which the mill lies ; and the Sheriff is to summon a jury of at 
I%a5t twenty-one, consisting of heritors, or tenants of land pay- 
K'Slig 50/. of yearly rent, or valued at 5(V. Scots in the cess-books; 
I which number, by akernale rejection by the parties, being re- 
iMticed to nine, they, after examining evidence, arc to aivard an 
I Vguiralcnt compensation in a yearly {>ayment of grain, it being in 
I %e option of the payer to pay in grain or the price of the fiani 
I 'Vet there are not many instances of the privileges of the act be- 
I ^g claimed, prob^ly from tl)e parties being at a loss to conceive 
] iipDn what principles a jury would decide, in a case to which il 
Is hard to say what principles can apply. 

In grain counties, thirlage is falling into dcsuetnde, throngb 
■dereliction. The miller become* an extensive manufacturer of 
grain j and, rather than have his own plans broten in upon, and 
Bis time taken up, by serving those adstricted to him, when they 
choose to call for his serriees, he is willing to renounce his ein 
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dnsive right to be employed, and the higher rate of pay whicli 
lie u pTivileged to exact. The fiirmers confine theniselvaa to 
production, and the miller becomes their raeitliant, or their nier- 
xhanc's manufacturer. 

Considering the scarcity of capital when corn-mills began to be 
crcetedi the over proportion of them to the work to be executed 
{necessary from tlie unpemieable state of roads, in order that 
tte work might be executed at all), with (he peculiar favour the 
-liCgislature seems ever to have been inclined to show to every 
species of manufacture, whether mote necessary or more super- 
fluous ; it wilt not be matter of surprise that erectori of mills 
Aoald have required, as the conditions of their erection, both 1 
Wrtainty and tonsiderable extent of employmeni, and at a high 
tate of wages, — nor that the Legislature should have anxiously 
nnclioned ail iliose privileges, — nor tliaC the judges should have 
Jwen ready to bestow upon them a liberal interpretaiioti. 

From the ready access to all parts of the couutry, at all distan- 
ces, by roads, there is now no need of supporting more machia- 
■mj than what can iind constaat and full employment : from the 
present improved state of machinery, every machine, too, ii 
JKJW capable of performing much more w-ork than formi-'rly. 
iFrom these causes, altliough there is now surely much mure 
gnia to be manufactured, iliere is a superfluity of corn-mills, 
which could not be suppoited but by (he compulsatory employ* 
jnent obtained through ad strict! on. 

The multiplicity of corn-mills going by water (the only mov- 
lag power known at the time of erection), is complained of as a 
AUisance in other respects. They interrupt the proStable use of 
tmier, for the purposes of irrigation ; they often prevent the 
.gaining of lands, by preventing the descent of waters ; tlM>y 
ConTcrt low lauds into marshes, from the leakage of mill-ponds 
ilfad mill-leads. As the whole of corn-mill machinery might bc! 
^ored by tlie powers of steam or of wind equally well, and of- 

Ci equally cheap as by water, and as there is no dread of not 
ring machineiy erected voluntaiily, wherever there is a real 
rfemand for its employment ; it might not be improper that a le- 

S'&lutive compulsator should be interposed, enforcing the sale of 
e privilege of having a water-mill, at a fair valuation, where- 
^ver it could be properly instructed, before a proper court, by 
tboie having interest in, and applying for the purchase, that the 
fcenefit to result from undamming of the waters, or converting 
^em to the purposes of irrigation, exceeded the rent of tlie mi" 
bj one half or one whole, or some such other over proportion. 
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Account of the Secondary or less important 
Manufactures of Scotland. 

By Mr Jasies Boas of Glasgow. 

1. Silk. 

About forty years ago, the Silk mannfactare was carried tft 
considerable extent in Scotland. Between the years 1760 and 
' 1770, several London companies established themselves at Pais* 
ley, and, in conjunction with the Scottish manufacturers, etti* 
ployed about 5000 looms, which annually produced about 
S50,000/. worth of goods. The introduction of muslins, hdw-^ 
ever, ruined this branch ; and, with the exception of the loonif^ 
weaving imitation shawls and cloth for Bandana bandkerchiefs, 
there are not now 20 silk looms at work in Scotland. 

1. Tarn and Threads^-^There are no silk throw-mills in Scot* 
land. The yam used for the silk trade is brought from England— 
also all the sewing silk. The refuse and chippings of the manufac- 
tories, after being carded, are spun on the common wheel, or band 
jeanie ; and the yam being laid two or three ply, is slightly twis^ 
ed» This is denominated Spun silky and is used for coarse stocl- 
ings, which are knitted in the usual manner. This manu&ctnie 
is still carried on to a small extent in Aberdeen, &c. 

2. Cloth* — The chief fabrics are imitation shawls. Of these 
there are four manufactories in Edinburgh, which make these 
articles from 2/. to 9/. each in price, of the most beautiful and 
fanciful patterns ; and the annual value of their goods wiH a- 
inount to from 25,000/. to 30,000/. stealing. The whole of the 
amount of the value of this branch of manufacture may be a- 
bout 50,000/. yearly* Dark-grounded ginghams, pullicates, with 
tartan and odier gown-pieces, still continue to be made of sil|( 
mixed with cotton ; but the quantity of these articles ts inconr- 
derable, as the discovery of the method of fixing colours on cot- 
ton has now much superseded the use of silk. Ribbons are nW 
made in Scotland, but brought from England. 

The silk manufacture is not at present of much importance to 
Scotland ; and the attention of the people is more profitably di- 
rected to the woollen, linen, and cotton manufactures^ the unit* 
-^d value of which is nearly nine millions sterling per annum. 

% Calico-Printing, Dying, and Bleaching. 

1. Calico-Printing. 

I . Calico-Printings extent of^ in Scotland. — ^The art of calico- 
printing is carried to great extent in Scotlandi particularlj io 
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j of Punbartor, Stirling, Renfrew, Lanark, Perth, 1 

sind Aberdeen. In the first county, previously 10 ibe late im- I 

provements in bleaching, the print-fields occupied abt'ui 200 a- I 

ctes of ground principally on the banks of tlie river Leven, aiiij I 

at present they give cmplfiyment 10 about 1700 persons. 1 

This business is divided into the following branches — 1. Cop- I 

|)erpl3te-printinj! ; 2. Bltick-pnnting; 3. Surf4ce machine- workj I 

,4. Pencilling; and, S. Dying. I 

1. Copper pi ate- printing is performed in two ways; 1st, The I 

pattern is engraved on a flat piece of cupper, and is imprinted I 

^n the cloth by a rolling prens, biniilar to those used fur cDniiiim I 

engravings, although ol larger dimensions. 2i//i/, The pattern 1 

is engraved on a copper cylinder, instead of a tint pldte, hence j 

ithe motion becomes incessant like that of a calender ; and the ] 

.one side of the cylinder receives the colour, while tlie other ii I 

.Irinsferring it to the cloth. I 

, 2. Block- printing is eiFeeted by a piece of wood with a parti- J 

cular pattern represented in relief on its surface. This block is I 

{charged with the colour, and impressed by the hand ; but if the | 

patLern be heavy, the block is struck with a mallet. In tbw I 

mode of printing, piitteras having diS'erent colours require x 1 

block for each. I 

3. The Surface-machine is the latest invention, antl was fiiA I 

lieed in Englmd only about four years since. It hae been bruugtit j 

Jto great per&ction, ami many of them are employed by the Scot- ' j 

^uih printers. It consists of a cylinder on which the patterns aia 1 

cut in relief, and, in fact, is nothing more than a revolving cj- I 

^ndrical bluet. Both tliis machine and the cylindrical copper- I 

'plate-press are valuable improvemrnta in the art of printing- A J 

power Ic&B than that of one horae is Kuflicient to print lOO piecea j 

^f 28 yards each per day, while an expert trndeiinian, by blodc- I 

prjaling, can execute no more than five or six pieces. I 

4- Pencilling is perforiued by females, with a Email brush nf 

.-camels' hair, or bruised cane, with which the colour is transfer- I 

jed ID a liquid state to particular places of the cloth as required- I 

5. Dying ii performed in the usual manner, with this dllfec- J 

^^nce, that the colours are attached to those parts of the clotb 1 

Aoly which has been charged with a mardatify or base, and leave | 

..the resti or such parts as are defended by pastework, unaffected. ] 

Printed cottons are subjected to a duty of about 15 per cent, j 

oi iiioi value, or 3^d. the square yard i but us half the whola I 

quantity manufactured is exported, the duty on that extent \t I 

returned by Uovernment. Although a considerable quantity of J 

linens are also printed, chiefly for handkerchiefs, yet the great 1 

proportion is cotton, and consists principally of furniture and I 

garment pieces, slinwls and handkerchief*. I 

The amount of the duty collected in Scotland on printed j 

goods for the year ending the 5th January 1813, was 2Qi,O0il, 1 

as, .lid, j 



S82 Ghap. XVI. Appewdix, No. 9. 

2. D>g. 

This art is yet imperft'cdy understood j bnt the progrwsrf 
chemical science will doubtless lead to its improvement. Wool 
and silk are more easily dyed ^han the vegetable substances fla.i 
and cotton j but the colours of the former are both more briilianl 
and permanent than those of the latLer. 

Fast and Fancy Dyes. — The dyes or lints given to good* are 
partly fast and permanent, or such as can resist the action of air, 
soap and water ; and partly fugitive, or such as yield to the ac- 
tion of these substances. The blue dyes from tndigo, the buff 
from iron, and the green from these united, are fast colours ; 
but those from the tincture of woods and other vegetables are 
generally fugitive, especially on cotton and linen. 

Turkey-red, 8^c. — The beautiful and permanent colour termed 
Turkey, or Adrianople red, is the most expensive and difficult 
to be given of all the cotton dyes. It was introduced by M. Pa- 
pillon, a Frenchman ; and an eitensive dye-work was erected 
on the banks of the Clyde by the late Mr Dale. • The secret, 
Iiowever, having been discovered, 10 large works were erected 
in the neighbourhond of Glasgow which employ from 3 to 400 
persons. Besides these permanent colours, fancy dyes are given 
lo cotton cloths and yarns as well as to linens, and the blue-dy- 
ing of linen yarn for checks, stripes, threads, Stc. is an otensive 
branch of tlie art. 

Discharging colours. — There is a peculiar method of discharg- 
ing colours, connected with the dying business, which it may 
not be improper to notice here. Bandana handkerchieft, which 
are generally of one nniiorm colour, are folded tn squares of the 
size intended, and bein^ placed in a press between two metal 
plates, with parallel onfices, the bleaching liquor (oxymartalic 
acid) is poured into the peiforaiions, and (he colour is dis- 
charged. The handkerchiefs are thus spotted, as the parti not 
exposed to the action of the acid retain their original colour. 
There are from 42 to 50 presses in Scotland for this work, situ- 
ated in the neighbourhood of Glasgow, each press generally re. 
(quires two men who can 6nish 60 dozen of handkerchiefs per 
day. At Paisley, there are some Bandanas made of silk, but 
the spots are produced by tying with a thread each distinct place 
in the handkerchief intended to be kept white ; the cloth is then 
dyed, the parts tied up receiving none of the colouring mat- 
ter. This is the eastern method of spotting silk and cottoD 
handkerchiefs. 

3. Bleaching. 

This art cousiats in clearing yam or cloth from its impuriuet, 

. , ' I' *'Bs in coniequince of ■ liaiiilBinne prtnihitn gJTeB br the Unaiil of 
TrUBtenim Scotland, that M. PapilluudiiCDvercdtuBimpor 
WBOiJg miitiv other!, of the ulility of Iliat instilutiou. 
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vhich occasion the dark or dusky colour of fliiiri and tTie dnn 
yellow colour of cotton. Bleacliing was formerly, and still is, 
accomplished, by boiling the materials to be whitened, in alka. 
line leys, and steeping in weak acidulous solutions ; vhich, to- 
gether with mill -washing;, and exposure to the sun, constitute 
tiie process of bleaching. 

Bleaching hij oxymurialic add. — Since the discovery of the o*y- 
muriatic acid, a new era has commenced in the art of bleaching, 
and the wonderful effects of this aeent have been successfully- 
applied to both cotton and linen. This liquid consists of muria- 
tic acid, or spirit of sea salt, as it was fcrTneriy termed, and 
oxygen gas ; and the common mode of making it, is, by mix<~ 
ing certain proportions cf sulphuric acid, manganese, and mu- 
riate of soda, and subjecting the whole to the process of distilla- 
tion. The sulphuric acid uniting with the alkali of the salt dis- 
charges the muriatic acid, which, combining with the oiygen of 
the manganese, rises in the state of vapour, and impregnates 
the water in the receiver, in which a quantity of potash had been 
previously dissolved. To whiten the yarn or cloth, it is only ne- 
cessary to immerse it in this liquor. There are, however, cer- 
tain objections lo diis manner of using the oxymnriate, arising 
from its offensive smell and injurious effects on the health of the 
workmen. It was necessary, therefore, to obtain the acid in a 
more condensed state; and, accordingly, Mr Charles Tennent 
suggested the method of combining the gaseous vapour with 
Kme, thus producing the oxymuriate of lime, which, being 
cheaper than that of potash, is now generally used in preference 
to any other mode of applying the oxymurlatic acid. For this 
invention he obtained a patent. 

This compound being in a dry state, is easily carried from one 
place to another ; and to produce a liquid tit for bleaching, it i> 
only necessary to mix a certain proportion of this bleaching sate 
with a specified quantity of water ; the yam or clotli is then im- 
mersed in the liqnid. and the acid immediately acts i hot, in 
Bnost cases, frequent immersions are required, particularly when 
(be material is flax or hemp. The effect of osymuriatic acid on 
cotton is so rapid, that it may be fully whitened in an hour. In- 
ttxacci, indeed, have occurred where the cotton has been spun, 
woven and bleached, in the course of one day. 
- The discovery of bleaching by oxymuriates, has been attend- 
ed with important consequences to cotton and linen manufactur- 
ers, as the expedition witli which they finish their goods, saves 
the Ion? outlay of capital which the old method of bleaching 
required. 

This method of whitening cloth is not yet generally practised, 
being only partly nsed in conjunction with the common process ; 
and It is doubtful if the oxymurialic acid could be profitably ap- 
plied to bleach linen without the assistance of boiling in alkalis, 
milLw aibtng, and exposure to the san. 
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In Scotland there are above 250 bleach-workE, of wliich more 
than 100 are situated in the neighbourhood of Glasgow, Paiktej, 
and Ferdi. At many of the bleachGelds, there is powerful ma- 
chinery employed, such as wash-wheels and stacks, rubbinf; 
boards, beetling machines, calenders, kc. &c. About 4000 
hands are engaged in the bleaching business, mostly females, 
who are in the proportion of four to one. The weekly wages 
paid are, on the overage, for men 18s. and for women 6s. TLe 
consumption of the various articles used in this business, such ai 
coals, ashes, soaps, starch, blue, acids, mangane&e, lime, bleach- 
ing powder, &c. will amount annually to about 260,000/. Sliz- 
Lng. 

S. Kate. 

The hats generally manufactured in Scotland at present are 
or three different descriptions, viz. Wool, Plated, and Sttiff. \. 
Woollen hats are made entirely oi' tliat article, but of different 
qualities according to the price, which seldom exceeds 7s. each. 
'i. Placed hats are made of wool in the body, and covered with 
beaver's or hare's fur, and sold at from 7s. to 10s. 3. Scuff hats 
are made of a composition of beaveri coney wool, camel hair, 
and Spanish wool ; and ;ell from 12s. to SOs. eacii. Beaver is 
hiought from Canada and Hudson's Uay. Coney wool is taken 
from the st:in of the rabbit; and camel hair is obtained from 
Turkey and the Levant. 

The manufacture of hats has never been carried to great ex- 
tent in Scotland. Tdl within these 20 years it was extremely li* 
mited, but has been gradually increasing since that time, and ii 
now carried on to considerable extent, particularly in Edinburgh, 
Glasgow, Dumfries, Greenock, &c. There are at present more 
stuff hats made in Edinburgh, than at any former period j where, 
from tlie attention paid to their manufacture, they are generally 
esteemed equal in quality lo the best made in London. The 
greatest number of the hats made at Glasgow, are of the wool 
kind, intended for exportation ; while those manufactured in 
Edinburgh are sold almost entirely in Scotland, and have to ri- 
val tlie English hats of the finest qualities. 

The eitent of tliis manufacture may be estimated at about 200 
journeymen employed in making, besides finishers, liners, &t. 
ihe majority of whom are at Edinburgh and its viciuity; and 
the whole amount of the value of the hats manufactured in 
Scotland may be about 60,000/. Sterling annually. 

It is stated as a great obstacle to the increase of the manufac- 
ture of hats in Scotland, that there subsists, among the journey- 
men, an organized system of depredation, which the manufac- 
turers have never been able lo suppress. 

Straw Hats. — The manufacture of this article was lately in- 
troduced into Scotland. The srraw is prepared chiefly in Lon- 
l 
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Axn, and plaited in various placec, as far north as even Thurso 
in Caithness, where about 250 women and young girU are em- 
ployed. The sirawplait is sent to London, to be made up in 
hats and bonnets fur ladies. A ^real quantity of straw-plait ii 
also made in Zetland. In Edinburgh, Glasgow, Aberdeen, and 
jp the other towns of Scotland, the making up of hats and boa- 
&U forms employment to a number of females. 

I 4. Paper. 

_ The materials of which this article is made, are, rags of linen. 
|((otton,&c. but chiefly of the first, which produce ihebest quality 
pf paper. After the rags have been properly sorted, they are sub- 
^Cied in water to the action of machinery. This reduces them 
So the consistence of a (bin pulp, into which, moulds, the siie of 
l&be sheet, at« dipped. The bottom of the mould ii a sieve of fine 
Hva^s *'ii'e, through which the water Elters leaving the pulp in 

Estate of paper, when it is removed to a felt to be tlioroughly 
id and properly pressed. A metliod of making an endless 
el. or a web of paper, has been introduced under letters pa- 
and machinery for that purpose was lately erected in thr 
ighbourhood of Aberdeen. This invention, however, isnotyet 
lerally practised in Scotland, owing to the high price charged 
the patentee for tlie machinery ; and, for the most part, the 
inufacturers adhere to the old method of making paper by 6b- 
g bquare moulds. 

"he paper manufacture comprehends an Immense variety cf 
iuesi but tliosc made in Scotland are chiefly the coarsest 
,s. The general opinion of the consumers i=, that the Scotcli 
' papers are inferior to those of Kent and Middlesex ; and the 
[Sequence ii!, that tlie paper mills of Scotland are employed 
|nncipally in fabricating printing and packing papers of all the 
HJuious qualities and sizes required by the country. Mill-boards, 
tatteboards, pressing papers, and all kinds used for the package 
Ip goods, possess a decided superiority over those of English 
llwnafacture i and to these kinds, the attention of the Scotch pa- 
|Kr manufacturers is principally directed. The coarser sorts of 
i^nting papers are also preferred, owing to their better quality, 
'Md there is a considerable demand for diem in the English mai- 

, aloe, black, and purple paper are made in considerable quan- 
tities, and extensively used in packing and flnishing various ar- 
mies, such as cotton and linen cambrics, shirtings, threads, 
tUta, hosiery. Sec. ; nnd also the common blotting paper which 
H consumed in the manufacturing and mercantile towns. 

. The consumption of printing papers for low-prieed publica- 
Seni, such as ballads, jest books, romances, pslams, testaments, 
Mtibles &c. &Ci is very considerable; and newspapers, magazines, 
lltvicws, posting and hand-hills, form another snuce of demani 
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for paper of almost every description. Paper used for hangiogi 

ii also manufactured in Scotland. 
I The total numb«r of p»per~mil1s in ficotland is about siiiy, 
I employir.g between three and four tliousand persons. • 
i Ttie excise duty collected on paper for the year endbg tbe^il: 
l:Janiiary 18j:f, amounted to 4-2,787/. 16s. 5id. 

W The manufacture of iron has been carried of late years to great 
I extent in Scotland, both in extracting the metal from the ore, 
I and in converting it afterwards to various important purposes. 
I Iren is extracted from tlie ore of iron-stone by smelting : it is 
I tlten termed pig-iron, which by a further process may be made 
I into malleable iron, and afterwards into steel. 
I Iroa Manujactcnes. — The most extensive manufactory in En- 
l*npe is that of Carron, near Falkirk, which was estaltlished in 
I 1760. The quantity of iron smelted is 6.^00 tons yearly, and 
f jrt>out 2000 people arc constantly employed. There are 12 Iron 
I works in Scotland, and in all 21 blast furnaces, at 19 of which 
I «}iarred coal, and at 2 in Argyleshire, charred wood are used ; 
^'"tiie whole of which produces, on an average, 30 tons of iron each 
■j^r week, or S2,T60 annually, which, at "/. per ton, amount in 
r^ftrloe to 2-39,320/. Sterling. They likewise employ 7620 people 
Wris the different operations of the manufacture. 
W Besides these works where pig-iron is made, there are between 
I 40 and 50 foundries in Scotland, at Edinburgh, Glasgow, Pais- 
PB>y. Greenock, Ayr, Dumfries, Kilmarnock, Fertti, Dundee, Ar- 
^%roath, Montrose, Aberdeen, Dunbar, Sec, 11 of which are at 
pCIasgow alone; and the whole employ upwards of 1000 bands. 
W ' A pare of the pig-iron made in Scotland is exported to Eng- 
' land, Ireland, and America; but the greatest consumption is bj 
ihe foundries at home, which convert it into an immense variety 
of articles, such as agricultural implements, manufacturing 
machinery, including steam-engines and water-wheels, cistenu, 
botlerE. pipes, domestic utensils, &c. It is also applied in build< 
tng bridges and houses; in pillars for churches, warehouses, and 
manufactories; in erecting railivays, and to an endless variety of 
otlier useful purposes. Itsatwtfi^I value is computed at 500,0(X)I. 
The application of iron, in its three different states, of pip 
iron, malleable or bar iron, and steel, is so very extensive aiiil 
ninure, that it is impossible to ascertain either die extent or va- 
lue of the articles fabricated, liar iron and steel are forged bj 
blacksmiths into all sorts of culinary and other domestic nteniik: 
agricultural implements; ships' anchors, bolts, 8:c.; boilers for 

* At BatlarDO-Bftnk mill, neu' CJiuburgli, a new specIiB of paper bubmi 
nudciigni the refuse and cuttings of leiUicr, uiiicti ns^mblce parclim^at. Il 
ii well calculated far inanj useful purposed, nlld Iliu muiufactute is at Buiflc 
M Uiit of commgii piper. 




Chap. XVI. Al>PENbfs, No. t 



28? 



J Itnun Aigines, and other purposes; axles for machmeryi &c.; 
I and many other articles oF great utility. A considerable propor- 
) Hon of Seottisli ironmongery is exported to America, the West 
."Indies, and other British colonies, such as anchors, bolts, wag- 
||con axles, sugar-mill gudgeons, ivedges, and various articles of 
>1Bill and steam-engine work, with domestic utensils of every.kind, 
V Ss well as hoes, aies, adzes, hammers, and similar [ooli. 
I ■ I. Loci and Hinge Makers. — From the great increase of ma- 
f BOiactures and commerce of late years, locks and hinges have 
I Wen much wanted for the many buildings erected in constquence; 
But the class of 'workmen who make these articles are not very 
^Vumernus in Scotland, the market being supplied chiefly by the 
^nglish manufacturers. 

[ ■ 2. Card Making. — Since the vast increase of spinning machi- 
n^Kry hi Scotland, there has been an increased demand for cards. 
PTbere is an extensive establishment in the vicinity of Edinburgh, 
robe wire is drawn by die power of horses or steam, and the teeth 
j>Bf the cards, after being properly shaped by a machine, are set 
IJh the leather by boys and girls. • 

f . S. Tiiitmilh.1. — Since the introduction of machinery for the 
Ffnnufacture of cotton and il»i, the tinsmith's business has great- 
H)r increased. The number of rollers, drums, cans, &c. for spin- 
EWng mills, together with pipes for heating buildings by steam 
id warm air, domestic utensils, japanned, painted and white 
||jftticles required in Scotland, and for exportation, give employ- 
^Aent to about .500 hands. The iron of which these articles is 
jbade IS previously rolled into thin sheets, termed sheet iron, which* 
lifter being tinned, is called tin plate. 

■ Gun Making — There are only ten gunsmiths in Scotland, sis 
whom are in Edinburgh, Thoy receive the barrels in a rough 
lie from England ; but they make every other part themselves, 
itis manufacture is conlined to fowling- pieceii, which are sold 
every price from six to fiWty guineas. Scotch fowling-pieces 
,_ E much esteemed; and Mr Innes of Edinburgh, makes them 
Mhh ingenious locks which are water tight. The Highlands were 
lerly celebrated for the manufacture of pistols, made entire- 
of iron, which sometimes cost as high as 40 guineas the pair. 

.facture, however, has greatly fallen off. 
Cutlery. — This branch is not carried to any considerable extent 

^* Mr Slead, the prapnetur uf tlii& oiAnufaclory, haR obtained a patent for liis 
Tlie improtemciit consbti in poiaiiog the teeth like necdlis, which w!. 
•s ihc Gbm of Ilie llai, cuiton, &c mure completely than comnion unU. 
, corwoqucntty, the work ia better performed. He alia inakea iron anil 
uality superior to any other in the kingdom, and for mutjcal 
preferred lo the best Cenuan wire. The moving power of 
1 minufactorj is a aleam engine, of the tnoiit peift.'Ct construction. Tiir 
' ; arc cut out of solid iron, and co exactly filtad, that the wfaolc nuyin 
canely any ooiw, and this engine lua attracted thi- aUantian of miiiy 
'i-i a pitce of superior mechanism. 
TOL. II. T 
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in Scotland, almost tlie whole of the edge tools uced, bong brcnig)it 
from Sheffield or Salisbury, where the ait of manufactnriog every 
I Aing of this nature has arrived at great perfection. 
K Cullers maybe divided into two classes. Isl, Those whore- 
f inain stationary in the diflereoi towns; and, 2di Those wbo tTa< 
f 'tti from place to place with portable cuding machines, which 
I are wrought by the foot. 

I - The first class are chiefly superior workmen, employed in fe- 
I bricating surgical instruments, scissars, pen-fcnives, razors, Sc- 
I of a good quality and high price. The second class are itinerant 
I irorkmen, who grind knives, scissars, razors, and other edged 
I instruments, and make a livelihood in this way, in the streets 
r tud lanes of the different cities and towns of Scotland. 
\ As the English manufacturers principally supply the Scotch 
[ fnarkei, both for exportation and home consumption, with cot- 
I lery and hardware articles, the extent of these branches of the 
I Iron trade, as well as the number of workmen employed) is ia- 
I tonstderable. 

I 6. Copper, Lead, Tiw, Brass, Sii-teb, &c. &c. 

t 1. Copper. — Although there bo many indications of tlui me* 
I bl in different parts of Scotland, and the tslands, yet copper- 
I Inining has hitherto only been attempted at Arthrey is Stirling- 
I Ifairc, and in Fair Isle, one of the Zetland Islands, where, in tlin 
I .^ace of two years, from June 1S02, about 473 tons of onveie 
l-niaed, This mine has been abandoned; but in the opinion of 
I ieveral well Informed people^ it might still be wrought with nd* 
Mm tantage. Copper has likewise been found in the Ochil hills, near 
I Stirling. All the copper, however, used in Scotland by copper' 
I tuniths, and for Copperplate printing, ahip-sheatiiing, &c ig ob' 
I tained from England and Wales. 

I The uae of copper culinary utensils has been much EupersedeJ 
I of late years, by those made of tinned plate and cast-iron, oir- 
I !pg to their cheapness, and the danger to be apprehended ftota 
I Ibe oxidation of copper vessels. The coppcrsniith trade, bav 
I ever, still continues to support itself, chiefly by the numeront 
I erders obtained for boilers and distilling apparatus for the Wat 
I Sndici, &c. and for home consumption. Copper teakettles, cof- 
I jE^-pots, backet?, goblets, scales, scoops, measures, and simiUr 
r ffirticles, are made to considerable extent for both foreign nnd 
|i home Bale, besides various pipes for the different chemical, bleacb* 
I ing, printing, and other works. 

I 2. Lead. — The application of lead Is very extensive in the ni»- 
I hufacture of ridges, gutters, rain-pipes, roofing of domes, and 
^ other parts of buildings, cisterns, conduit- pipes, &c. The fa- 
I lirication of these articles is properly the business of the plumber, 
I who uses tin for soldering the lead. Tin has uot been found la 
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I Bcottftnd, aAd is therefore imported frcnn EnglaDiI, ivbere it is a 
f tal liable article of commerce. 

^ The number of plumbers, is not very considerable in Scotland, 
I sat daily increttsiog-, from tlie augmented demand of the articles 
itfiey imdce, by the erection of buildingB, the conveyance uf wk- 
-ler by pipeSf and for other useful purposes. 
, ' 3. Tin, — Although this metal be not a natural production of 
itland, yet it is imported from England; and when mixed with 
1, constitutes pewter, which la manufactured into various ar- 
n ; as table and tea spoons, measures for spirituous and fet. 
■Dented liquors, &c. The use of these articles is now extremely 
" ited, in consequence of the introduction of stoneware plates, 
ins, &c. plated iron-spoons, and glass measures, which in & 
It degree have supplanted pewter articles. The number of 
nen, however, employed, either in the pewter manufacture 
tinning, is inconsiderable in Scotland. 
Tin is much used for distillers' worms, and plumbers' and tin- 
imichs' solder. A good deal is also consumed by the dyers, in a 
«tate of solution, in different tnenstrtta. But the most extensive 
application of this metal, is in coating culinary utensils, made of 
fUt-iroo or copper) — which operation is termed tinningi and when 
JToperly performed, in a great measure prevents the oxidation of 
tfiese metah. 

4. Antimony. —A mine of this metal has been wrought at Glen- 
l£nniDg> in Dumfries- shire, and produced 8i tons of the regiilus 
tVf antimony, worth lOOi per ton, in the space of about four 
gfxrs. The principal consumption of this metal, is in the art of 
^fpefounding. 

« 6, Ti/pei. — There are only two Type Foundries, on any im- 
portant scale, in Scotland ; one io Glasgow, established about 
W years ago, and employing from W to 50 hands; the other in 
Zdinburgh, begun about the year IB07, and employing from 30 
to 40 workmen. 

» 6. Brass Articles.— Brass -Founders are a numerous class, and 
^Ky seem to enjoy a successful trade. Great quantities of cast* 
IKK* 'i^ required for cotton and flax machines, candlesticks, and 
•Uer utensils ; also water.cocks and valves for domestic pUrpo- 
|n, but particularly for the immense number of steam engines^ 
Weaching, chemical, and other apparatus, which stand in need 
of frequent repairs, as well as bushes, steps, &c. for colonial ma* 
Joinery, which altogether afford constant employment to the 
Inats-founders. 

. Pin Making. — The manufacture of pins from brass, wa» 
y introduced into Scotland, but without much success; a 
:w, however, are made at Edinburgh, Glasgow, and Aberdeen, 
iglish pins are preferred from the superior neatness of the fvorlc 
'iip» and nearly engross the Scotch market. 
T2 
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8. IValch and Clock Mnking. — Watch-mating in Scotland con- 
rists chiefly in fitting up tliis useful machine ; the different pam 
of which are of English manufaclore. This elais are therefore 
'' principally employed in repairing watches, and they are also in 
general clock-makers. Clocks are made in Scotland from the 
TCtJe materiaU) wiih the exception of the spring and some other 
■ts, which are brought from England. When it is coitsidm-ed, 
t almost in every cottage, as well as in the houses of the opu- 
lent, a clock is to be fnund, it will not appear surprising that thii 
' class should be very numeroDs, and that watch and clock-maket! 
tre establi'^hed in almost every tf>wn, and in many villages. 
8. JmxUers, or Gold and Slver- smiths. — Jewellery articles are 
» for the most part ot English manufacture. A few workmen, 
, Iwwever, are employed in Edinburgh, Glasgow, and others of 
flie large towns. A good many small articles are made in Scot- 
■land, both for home consumption and exportation ; but the dasi 
1. of gold and silver-smiths is not numerous, in consaqoetice of the ' 
> ';great influx of the^e articles from England. 
t ' 9. Gtlders and Platers. — The art of Gilding ts not carried to 
\ iftiuch extent in Scotland, and there are but few workmen. Tbt 
, frames of pictures and mirrors are the chief articles finished by 
I this class, who are almost entirely con£ned to the cities of EtUn. 
burgh, Glasgow, and Aberdeen. 



1. Joinery and Cabinel-makhig, or Arliclei nf ffouseliold-Fur- 
iiilurc. — Joiners, called also Wrights or House-Carpenters, tit 

e most namcn'os class of workmen in wood, and are {iouDd in 
erery town and village in Scotland. 

Cabinet-makers are also a numerous class in all the lar^ 
towns. Nine-tenths of tlie timber used by them, consist of & 

' 'hnported from America, and the north of Europe. The finer 
kinds of the articles they deal in, were formerly brought fiom 
JLondnn ; but the greater part of the masters having practised 
die trade in that city, cabinet-making is now well understood in 
Scotland, where the working nf mahogany and hard-wood has 
teen brought to as much perfection as in England. Besides the 

' feinand for articles of this nature at home, considerable qoanli- 
ties are exported to Ireland and the West Indies. 

2. Macliinertf, and l/tOisits of Husl/andrj/- — Since the intro- 
I dnction of cotton and flax mills, thrashing mills, and other mi- 
I tiiinery, by which of late years labour has been so mticfa facili' 

tated) artisans in this department are in great request. Soire 
' Mea may be formed of tlie ntimber of workmen employed, acxl 
the value of the articles tliey make, when it is known that in 
Scotland there are about 3600 water-mills, SOOO tlirashing-Hiills, 
sbove 100 wind-milU, and from 350 to 4O0 steam-engines, em' 



ployed in preparing flour, meal, barley, snuff, bark, and lintj for 
teasing, carding, roving, and e pinning wool, flax, and cotton | 
for preparing d;e-Gtuffs, bleaching sahii, paints, 5xi-claj, &c. ) I 
for winding, weaving, tambouring, printing, washing, waukJng. 
calendering, Ac ; for boring, blowing, hammeriag, 3:c. ; anj i 
for raiung water and minerals. The manufacture of machinery | 
is tlicrefore a most important branch of Scoiti^ indusCrf, as 
only all the internal mechanism necessary for these operation 
to be made and fitted up, but alsD the primary movements, 
the ivater- wheels, wind-mills, and steam- engines themselves; an4 ' 
the whole must be upheld in proper working order. 

Carl OTid Plough-making. — This forms an important branch 
of the mechanical art; and cart and plough 'Wrights are founj 
ia n'ery district of the country. Be;>ides carts, waggons, and 
ploughs, it includes many other agricultural implements, and 
Mmetimes, though not often, fanning, thrashing, and other ma- ; 
chines. Of late years, several ingenious improvements have beeij 
made on the plough, for the various purposes of the common anj - 
4rill husbandry. Ploughs of iron, both malleable and cast, havA 
fceen introduced, and are Ukely lo answer welL It would be dif- 
ficult to ascertain with accuracy the number of cart and pli>uj_ 
Wrights employed in Scotland ; but besides those in the towns an^ 
icillages, there is one or more in almost every parish of the coun- 
try. A number of farming implements, have of late years beea 
exported to England, and to foreign parts; and this trade is regu' 
larly on the increase. 

Ctmch Making- — The business of coach-making is carried on 14 
£dmbQrgh, Glasgow, Pertli, Aberdeen, &c. but not to any can- 
tiderable extent- The progress of luxury, and the escellenC 
ixtads every where in Scotland, have both contributed to the ex' 
tension of this manufacture, which is daily increasing. Coaches, 
chaises, gigs, &c. are now finished in this country, in a manner 
little, if at all inferior to those of London ; and besides the home 
fcoaiumplion, a few are exported to Russia, and the other ports 
«f the Baltic, to the West Indies, and to America. 
, Musical luilrument Making. — Piano-fortes are made at Edin- 
Imrgh and Aberdeeii. Flutes, fifes, and similar wind-instni- 
inentE, are made at Edinburgh, GUisgow, and at one or two 
inore towns, but the quantity is trifling ; and the same may be 
nbierved in regard to the Scottish great, and the smaller Irish - 
bagpipes. Most of the clarionets, hautboys, flutes, &c. are 
brought from London, as well as metallic stringed instruments, 
organs, French and bugle-homs, trumpets, &c. and the greater 

{art of the violins. There are several persons in Edinburgh, who 
ve by making and mending violins. Piano-fortes, however, and 
.4Kher mu^cal instruments, are chiefly of London manufacture, 
■and are generally preferred as still rather superior to those of 
Scotland, in both lone and finishing. 
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f Trunk and Box Making — The demand for travelling and otI)« 
. tionks U coosiderable in Scotland ; and many kinds of fine gnods, 
as muslinS) tapes, threads, &c. aie exported in trunks, great num- 
bers of which are consequently made. They arc constructed of 
fir, and covered with horse and other skins, which are imported 
chiefly in a dried state from South America. Trunks being ea- 
sily locked and opened, are more convenient, and preserve their 
contents better than packing-boies j of which, however, greii 
" quantities are made. The number of workmen employed in 
making trunks and boxes h very considerable, and they are to be 
{ound in all the larger towns in Scotland. 

Baakeh and Wkier IVork. — Since the introduction of the cot- 
ton and flax trade into Scotland, a great quantity of baskets arc 
required for holding cardings, ravings, copes, bobbins, &c. The 
demand for these, aa well as for market baskets, cradles, creels, 
and all other articles composed of wicker work, has of late yeari 
Jnuch increased. There has lately been introduced at Leith a new 
manufacture of basket-work, formed of whalebone, which, from 
its toughness and elasticity, is wrought to considerable advantage 
in hats, chair bottoms, sieves, &c. This manufacture, together 
with its application in brush-making, are new channels for lh« 
consumption of whalebone, which was formerly used in litde else 
Haa. in the construction of umbrellas, parasols, and ladies' corsets. 
I Brush- Making — This manufacture has considerably increased 
L>f^ late years in Scotland ; and it is carried on at Edinburgli, 
BGIasgonr, Falkiik, Dundee, and At>erdeen. About 200 hand i 
Mire employed; and ajoumeyman may earn at (his business front 
■uSs- to 30s, weekly, tfiough the general average wages is about 

P . Besides hearth, and oilier brushes for clothes, shoeE, and va- 
r l;ions domestic purposes, large quantities are made for the diffei- 
I pai cotton and flax works ; and weavers' brushes also form a con- 
I ^derable branch of tltis manufacture. 

I ' Native birch, plane, elm, ash, and several other kinds of hard 
t*ood, besides mahogany, are used in brush-making. The brii- 
I ■fies of many of the brusties are wrought into the wood with wire, 
I i^d those of others are fastened with pitch. The bristles are ob. 
I iained from the llussian, and otlier ports of the Baltic ; and lit 
I best quality is sold so high as fiom 2+/. to '27/. percwt. A sob- 
\ jftitute, however, has been lately introduced under letters-patent, 
k atld whalebone is now much used. It is heated and sliced down 
\ pAo small fibres, resembling bristles, and found to answer for 
I ftiost purposes. The nse of rfiis substance, of which great quan- 
L flties are annually obtained from Greenland and Davis's Straits. 
I iBas tended to precent bristles from rising higher than they are- 
-it one of the biush-works in Glasgow, a steam-engine is employ- 
fTd for driving the machinery, wliich consists of turning laihsi cir- 
cular saws, slicing tools, and other instruments, 
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r Co(^ir ^orJt.— -This has become a very extensive trade in Scot- 
land ; in consequence, lU, of the increase of distilleries and 
breweries : ^d. The immense importation of rum from the West 
.Indies ; 3rf, The vast number of barrels used in the herring' 
fishery, both at home and abroad : \lh. The great quantity of 
casks, barrels, tubs, and similar vessels employed in the opera- 
tions of bleaching, dyeing, calico-printing, and other chemical 
processes : and, 5th, The increase of sliippinj; and whale fishing* 
tohich require numerous casks for holding fresh water, and butts 
lUid other vessels for oil and blublter. 

. The staves used in cooper work are oak, and principally ob. 
tainedfrom foreign countries. Into tlieCl^dealoi ■, during lS!2t 
uaves to the number of 357,656 were imported, which ^TOuld 
produce from 20 to 30,000 casks, and other vessels. The hoops 
nsed are generally obtained at home from different species of the 
willow tribe, and other pliant woods. Iron hoops are also used, 
lind they are rolled out witli great accuracy at the works ui" Dal- 
, Hotter, Muirkirk, Cramond, and others. 

In the neighbourhood of Glasgow, there- is a saw-mJll driven 
^ steam, which blocks out great numbers of cask staves with 
circular saws ; and one man can perform as much work by this 
jnachine, as a dozen could execute by hand in the common way, 
V^n extensive establishment has recently been erected on tliebank 
ef the great canal near Glasgow, exclusively for tlie manufac^ 
lure of casks, and other articles in the cooper line: many of th$ 
operations are performed by machinery, driven by a powerful 
^team-engine. Upon the whole, from ihe extent and ready de- 
jnand for articles of this description, occasioned by the increase 
4>f commerce, manufactures, and fisheries of Scotland, the cooper 
Xxa4& is deemed very prohtable. 

Ship Buildings 

This business is carried to considerable extent in Scodand, 

and forms an important branch of naiinnal industry. Docb- 

. .yards, for building and repairing vessels, are established at all 

the principal sea-port towns along both coasts. The description 

> rfif vessels for tlie most part built in Scotland, may be termed 

I [Commercial ; for, with the exception of several frigates, and some 

.froaller ships for the puMic service, few have been built for any 

other purpose than tliat of trade and the fisheries. At Gr^nock, 

. J^ort-Glasgow, Ayr, and other places on the west coast, ships of 

[ ilarge dimensions are built for the West Indian, American, and 

I , foreign trade; and at Leith, Dundee, Aberdeen, ic they are 

[ , chiefly smaller vessels for the European commerce, the London 

, trade, and the fisheries. Besides these, a number of cutters, 

sloops, schooners, are built in the several dock-yards, peculiarly 

. ^apted for a coasting trade in boisterous seas and high latiiudei^ 

find whev the ^at-bottouied tejiels, fruin ^0 to 10 tons bufthca. 
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employed on the navigable rivers, friths, lakes, drnatt, I 
added, together with the number of boats for crossing f! 
and catching hsb, it will be found, that the Scottish ihip and boat 
building business is of great national importance. 

The annual average of the number and tonnage of vessels he- 
longing to ihe ports of Scotland, amounts to 2j09 vessels, 302,318 
tons, of which three-fourths are probably Scotch ; or 1 882 vet- 
sels, 151,739 tons: And supposing the loss occasioned by cap- 
ture, vear, and accidents, to be 7 per caii, per annian, tlic annual 
building, on the average of those ten years preceding 1813, vill 
amount to )3i vessels, 10,838 tons. Estimating the expense of 
building, rigf,-ng, &c. at 20/. per ton, or in all 216,760^. ; and 
the repairs required at 20 per cent, on that sum, the whole a- 
mount of the money expended in sliip-building, repairing, &c. in 
Scotland, will be 260,112/. Stevling annually. 

8. Tanning, 

Or the Maniifaclure of Ifidcs into Leather. 
The conversion of the skins of animals, or raw hides, into 
leather, is performed by the process of tanning. This proceM 
has been understood from the earliest times ; and about the be- 
ginning of last century, the tanning business became an object 
of importance in Scotland, and is now successfully carried on in 
almost every town there, in many of which there are also cur- 

The tanning process is extremely tedious, some of the heavtesi 
hides requiring upwards of twelve months before they are read; 
for market, and, consequently, a large capital Is requisite fbt 
conducting this trade. Many practical tanners, however, have 
made considerable improvements tending to shorten the process, 
by means of acids, but particularly by heat, which expanding 
the fibres of the skin, renders them more accessible to the actiua 
of the tanning matter. 

Itesides those skins produced in Scotland, large quantities sn 
imported in a salted or dried state from Russia, anJ the ports of 
the Baltic—from Ireland and America — and from Mogadon: 
iand Sierra Leone in Africa. These hides are manufactured into 
various descriptions of leather, the surplus of which, after sup- 
plying the consumption at home, is sent chiefly to London. 

1, Slioes and Boole, — In every town and village, and in every 
parish, shoe and boot-makers are found, and they constitute ono 
of the most numerous classes of craftsmen in Scotland. Those in 
'Villages, and in the country parishes, are principally employed in 
making and mending shoes and boots for the consumption cf 
their immediate neighbourhood. But, in the larger towns, regu. 
lar manufactories are established, where the business is conduct- 
ed bya master employing joumeymea and apprentices. 
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' -•■% Glovet, Breeches, ^-c— Buff, shanio7, and buckskin lea- 

{ lliers, dressed in oil for soldiers' belcs and odier accoutrements, 

{(loves, breeches, aprons, &c. are prepared in considerable <]u.in- 

litics at Silvermills near Edinburgh, PoUockshaws near Glas. 

I gow, and some other places. The skins, which are chiefly those 

' sf the cow, calf, sheep, and deer, after having been charged 

with oil, are subjected to a process of milting, similar to that of 

I Jraukinft or fulling. 

- 3. SadiUery, Harness, SfC. — The saddlery business Is carried on 

I ID a great extent in the towns, villains and hamlets of Scotland. 

I la the towns, saddles, harness for every desciiption of carriages, 

I" Mts for machinery, &c. ate chieflf made ; and in the villages 

I and hamlets, the business is confined almost entirely to making 

I and repairing harness for agricultural horses. The manufacture 

I cf whips and thongs, is very inconsiderable. Thcie is only one 

I cstablishnieDC, which is i^itualed at Edinburgh. There ate some 

thongs made at Hawick and other places ; but the consumcis of 

ih^se articles are chiefly supplied from England. 

. *. BtUaas-malcivg. — In Edinburgh, Glasgow, and In s/>me o- 

0iet' of the principal towns, bellows are made both for smiths' 

forges and for domestic purposes, 

. The learher iraJe in Scotland, on the whole, employs a great 

tuimbcT of hands in all the diJFerent operations, i'rom the limft 

the skins are taken off the animals, until they are prepared and 

I n&de up into shoes, boots, saddlery, harness, and various accou- 

' dements; vrhip^ furriery, caps, leggings, and pocketing; gloves, 

I breeches, machinery belts, covers of coaches, sedan and odier 

ctuirs ; trunks, books, rollers, and balls ; besides being used for 

cards, sieves, pipes, valves, and various other purposes. 

-I The duties paid on hides and skins in Scotland, for the year 

■ tndiog ilie 5th January 1813, amounted to 48,774i 7s. %\A. 

9- Malting, Brewing anrfDisTiLLtKc, 
Or Ihe Manicfaclure of Grain; consisling of several srpaiale 

Branches. 
1. Mailing. — The process of malting consists in exciting the 
^vegetative power of grain, which is accomplished by immersioii 
in water for 3 specified time, and the heat arising from partial 
fermentation, in consequence of the grain being laid in heaps, or 
I spread on the floor to a certain thickness, varying according to 
' circumstances. Thus situated, the grain springs or vegetates; 
f and the farinaceous substance of the grain is converted into sac- 
charine matter, which is soluble in water. 

Malt was formerly made to great extent at the sea-port towns 
[ along the coasts of Scotland for exportation to Norway, the Bal- 
1 iJc, ice. ai well as for home consumption. Of Ute years, the 
I lUW of Europe and odier circumsunces have prevented eipoS 
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tatioti, snd the trade of the maltster is row more rarely z lepa- 

TBte business. In the country, private families make malt for 

lotiieir own brewing ; and> in the towns, the consumers of beer, 

Hale, and porter, are suppliedi with few exceptions, by the regu- 

^)f(r breweries of Scotland and England, 

Pt The gross duty on malt in Scotland, for the year ending tlie 
l»diof January 1813, was 163,445/. 16s. 3d. 
T 2. Brewing — Breweries are established in every town, and 
i (requently in villages; and at Edinburgh, Glasgow, Perth, Dun- 
S'l^ee, Brechin. Montrose, Aberdeen, Elgin, Infemess, Sic. there 
W-^e very extensive works where small beer, ale, and porter, are 
Tynade in great perfection. In the article of porter, they now 
tiival those of London in both tlie home and foreign markets i 
Iviaid, in regard to strong ale, the breweries of Edinburgh, Dun. 
I ite, Aberdeen, Elgin, Alloa, and others, have been long celc- 
I fcratrd. 

The duly which the Scotch breweries paid on beer, for the 
' yearending the 5ih January 1813, amounted to 78,389^. 16s. 7^4. 
f .. 3. Distiilivg. — Distillers generally make their own malt ( but 
I 'tiiey frequently use raw grain as well as malt, which is mashed 
\ '^th water heated nearly to the boiling point, and the loluiioo is 
I -lixmented. The process of distillation has been much improved 
Livithin tliese few years, so far as expedition is requisite ) bnt the 
■" ies aiforded by the construction of the stills, have not im- 
1 the quality of the spirits, which are now no less delete- 
to the human constitution than formerly. Besides the con. 
gumption at home, coneiderable quantities of Scotch spirits an 
''fent to the recti&ers of England, and also exported to the coail 
if Africa and otlier parts of the world. 
The principal distilleries iu Scotland are at Kennetpans; Kil- ■ 
e on the Forth ; Hattonbum near Kinross ; Carsebridge and 
f, near Alloa; at East Linton, Borrowstounness, Linliuigon', 
(Jnderwood, Kippen, Cowie, Inverkeithing, Kincardine, Kirk- 
caldy, Clackmannan ; »nd several near Glasgow, besides thow si- 
f tnaied in the neighbourhood of Edinburgh. 

The duty paid on British spirits distilled in Scotland, for the year 

mding the Sth January 1813, amounted to 593,188^, 13s. j|d.; 

-".t when distillation from grain is permitted, therevenue it much 

^re considerable. 

4f. Rectifying. — This art was formerly carried to a great «• 

'n Scotland ; but the qiiality of ttte spirits produced was so 

3T to those of foreign manufacture, that the den 

h rectified spirits has now almost entirely ceaied. 



)0. Sugar REMinNG. 






The refining of sugar commenced in Scotland about dwa 
^e of the 18th centviry- This business, however, bas sotbeoi 
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l/firted to much extent, and is at present on the decline. The 

tfaiantity of refined, bears but a small proportinn to that used in 
■fte raw state in Scotland ; indeed, the Scotch market is chiefly 

■jnpplied witli refined sugar from England. 

The process of reSning sugar is still conducted at Glasgow, 
Greenock, Port- Glasgow, Leith, Edinburgh, and Dundee; and 
consists in boiling the sugar with lime water, adding a little blood, 
irhich, together with the impurities, is brought to the surface, 

' RSd removed by frequent skii^iming- 

A new process for refining sugar has been lately introduced by 
■ Frenchman. The principle on which this process depends is 
the same as that discovered by Lord Dundooald in regard to the 
)}urifi cation of salt. 

Sugar is now used by all ranks for a variety of pui^oses, and 
it forms a valuable material for distillation. Independent of the 
■agar refined in Scotland for home consumption, great quanti- 

'ties in this state are exported to ihe continent of Europe, the 
West Indies, and America. The value of the sugar consumed 
in Scotland annually, including the duty, may amount to about 
■OBS million Stetlitig. 

• 11. Pottery. 

, , This manufacture may be defined the art of converting pani- 
|;uUr earths into various compound articles, either for use or or- 
nament; and it comprehends the following distinct branches. 

1. Bricks and Tiles. — Brick and tile-making is carried on to % 
considerable extent in many parts of Scotland, especially whel-e 

the material is abundant, and fuel easily obtained. Bricks are 
jnade about 9 inches long, 4i broad, and 2J thick, and they are 

< ^old for about 28s. per thousand. They are subjected to the 
Jieavy excise duty of 5s. lOd. on every thousand. There is a 
^ecies of bricks termed fire brick, from the nature of the clay 
of which they are made. As they stand extreme heit, they are 
.Qsed for lining furnaces and Hues, and are sold at from 4^. to 5L 

. j^r thousand. 

Tiles for roofing are made about 13^ inches long, 9J broad, 
tpnd five-eighths of an inch thick. They are liable to a duty of 
12s. lOd. per thousand. Tiles for pavement, floors of mail 
^Ins, &e. are taxed higher in proportion to tlieir respective sizes 

.j^an the common kind. 

The duly on bricks and tiles in Scotland for the year ending 
^eSlh January 1813, amounted to fiesH. 17s. lOid. 

2. Eartbcn-niare, Utone-mire, or Porcelain. — Potteries fur the ma- 
jiufacture of the coarse sortsof glazed and unglazed brown earth- 
pi ware are pretty numerous in Scotland, but chiefly establisV 
id in the coal counties. The most extensive are those situated. 
Bt ^oiTOwscounness, Prestonpans, Stevenstoa, Cumnock, and io^ 
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^e vicinity of Edinburgfa, Glasgow, a.nd some of the otlier large 
' ^wns. The attempts made to establish the mniiuikcEure of stone 
I «r delft have not succeeded ; indeed, Scotliind is not well cal- 
I' cnlated for such a trade, as the clay employed is found only in 
K ^niwall ; and the long established manuXactories of Stafford 
I ^d Worcestershire, where both skill and experience are united, 
I fsodnce articles that comniand a preference Id the market. 
I 3. Tobacco Pipes. — This maoufacture is carried oo to a mode- 
I late extent in Scotland. 

I 12. Glass. 

ft -. The inanufucture of glass was introduced into Scotland in tlie 
K- 17th century, and is divided into the following branches ; Id, 
wKottle—Sd, Wiudow— and, Sd, Plint Glass. 
I t 1. Bottle Glass. — At Glasgow, Greenock, Leith, and Alloa, 
I tterc are extensive worlig for black or common bottle glass, whidi 
I l^ply the home coDSumption to a considerable extent, and oko 
W 'fernish a great many bottles for exportation. 
I- 2. f^'indow G/nss. — About the year 1776 large works Ibr mat 
K i^ this article were established at Dunbarton. The glass manu- 
ferfcctured here is equal in quality to any in the kingdom ; and, be- 
K'iddes supplying large quantities for internal consumption, a great 
Vteniial exportation takes place to America and the West Indies, 
ft These works employ about SOO workmen, labourers, &c. ; and 
r knnually use 15,(X>U tons of coals, ^8,000 stones of bay and 
Lvtraw, and nearly I'JOO tons of kelp. Tiiere Is a similar work 
[ tnablished at Leith, but upon a smaller scale. 
"- S. Fiinl Glass. — At VerreviJIe, near Glasgow, there is sen* 
tal or flint glass work, which is carried to great extent. Tlie 
glass is considered superior in quality to that made at Newcss- 
lie, and other situations in the north of England. At this ma- 
taufattory tlie goods are cut, polished, and otherwise highly D^ 
namentcd ; and the machinery for effecting that purpose is dii> 
VCD by steam. There are also extensive works of this descrip- 
tion at Leith and Edinburgh. A great proportion of the coaraer 
kinds of glass consumed in Scotland is imported from Newcastle; 
but the finer kinds are chiefly furnished by these manufactories. 
The glass works in Scotland employ, altogether, from 1300 
lo 1500 hands. 

On every description of glass a high duty is imposed, whidt, 
in the year ending the 5tb January 1813, amounted to SiiSSSJ. 
JSs. 4jd. 

13. Soap, Candles, and Starch. 

The manufacture of Soap is extensively carried on, and three 

iinds are produced — 1. White — 2. Brown — and, S. Soft Sojp- 

Tallow, oil, and alkali, are the ingredients which constitute thii 

article j the whole being subjected to the process of boiling. 
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' 1. White Soap is made of tallow, and the solution of alkali 
Tendered caustic by lime. 

Q. Broira Soap is made of oil, tallow, roein, and the caustic 
kdution : — And, 

3. Sofl Hoap is a compound of oil and a solution of potash. 

Ttie manufacture of soap is carried on in all the principal 
towns in Scotland, the demand for domestic purposes being con- 
' sideraUe, as well as that for bleaching and exportation. The 
Voap manufacture is generally combined with that of candle-mak- 
iug ; the finer kind of tallow being used for candle, and the 
coarser for soap. A great quantity of tallow is imported fr-oia 
Russia, the shores of the Baltic, and South* America ; but the 
ordinary slaughter of cattle generally supplies what is required 
l)y the inland and less populous districts. 

The duty on soap made in Scotlanil, for the year ending Bd« " 
January 1813, amounted to 07,27^/. I2b. 7^d., and that on can- 
dles to 18,19«. 5b. ^^d. 

Mr Mitchell of Edinburgh has introduced a new ingredient in 
4hc manufacture of soap. He prepares a strong jelly from the 
kkins of animals, but particularly from the offal commonly deso- 
ifninated scrouis, which is the refuse of the tanners and tawers. 
^o this, he adds a solution of the carbonate of soda, and the 
compound ia mixed with the materials now in use for making 
temp to tlie extent of une-iifth parL The advantage of iJiis dis- 
covery is, that scrows, formerly of little utility, can now be ap- 
plied to a valuable purpose, besides the quality of the soap being 
inuch improved. Mr Mitcliell iitts secured his invention by let- 
ters-patent ; and soap of this description is now extensively ma- 
'uufactured in Scotland. 

Slarc/i. — The manufacture of starch was carried to consider* 
ftble extent while hair-powder was in fashion ; but of late years 
it has so mudi declined, timi the duty levied on starch, fur the 
jear ending the 5th January 1813, amounted only to 2880Z. 7*. 4dL 

14. CtjLiNARV Salt. 

Tills useful article is a natural production, consisting of mu- 
Tiatic acid and soda. It is distinguished into three kinds, pos- 
-seasing similar properties. — 1. Fossil, or Uouk Salt. — 2. fiaj 
^Salt.— 3. Sea Suit. 

1. Itock Salt is not foundin Scotland, but it Is very abundant 
- in England ; and Immense quantities are imported from X-iver- 
\poo] for the use of the Scottish Fisheries. 

3. Bay Salt is imported from the south of Europe. 

9. Sea Salt is produced by artificial evaporation i and about 100 
lalt-pans are established along the shores of the friths and soasu 
'of Scotland, for the purpose of making it. An ordinary sized 
jhan produces nearly 3U0O pounds of salt per week, and rcquirm 
Ibr fuel about 11 ions of small co.il, which cost from ■ts, lo7s.6d. 
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t'lier toh, according to situation, and other cIreuniEtiLnces. Salt 

' ^8 subjected to an Excise duty of 6s. per bushel of 56 lib^ and 

ibe Kelling price is about 9s> i so that this lucful article is taxed 

aore tbau double its prime-cost. 

The duty paid on salt, for Che year ending tlie 5th Janiliary 

;, 181S, amounted to lOT.eiSi, 17s. 9d. 

^n improved method of making salt lias been lately iDtroducett) 
} 4iy Mr James Smith of Newton- up on -Ayr. His invention con- 
I tatts in succeKffully applying steam to heat tbe sea-water, for the 

Erpose of evaporating to ciy stall izSlion, which may be done in 
rious ways i and in the particular construction of his appaiS' 
Bis boiler ii> ^1^ feet in len(;th, 1 1 feet wide, and 21 inchei 
L jlleep ; made of iron, and covered with a top of wood, raised S 
I feet. At the commencement of the process, the boiler is filled 
F llrlth sea-water to a convenient height, and ihe boiling is contl- 
I Wied 24 hours. The loss occasioned by evaporation is supplied, 
[> by adding fresh quantities of sea-water, until the brine is to bt 
reduced to the proper degree of concentration for running inla 
I ilie salting pan. This brine is now run into a wooden cistern, 
\ where it reraaiu.<; at rest during the lime the salt is taken from 
I ibe pan, and all impurities mechanically mixed ivilh it subside, 
I leaving it completely purified. The brine is then run into the 
I ^rystal living pan, which is an iron vessel, 40 feet long, 7^ wide, 
I Wid 9 inches deep. A day's boiling produces as much brine si 
I iUls thia vessel to the height of 4 inches ; which being heated b)f 
ihc steam to 170 of Fahrenheit, produces 15 to IS cwt. of salt, 
(Baving the sulphates and muriates of magnesia and lime bebiaJ 
. -tt a liquid state. The steam arising from the boiler is applied to 
f beat olher vessels containing water, which being concentrated bf 
I evaporation, is run into the boiler, end reduced to the trystalli- 
1 jting point. Thus, the heal of the fire and the heat of the sttua 
I -ve both employed to produce evaporation, and act, in a twofuM 
[ .degree, to effectuate the same object. 

The advantage of Mr Smith's method is, that 10 cwf. of cosT) 
rill make as much salt as 20 or 25 cwt. by the usual process; io 
I 4hat the saving of fuel is fully one half: besides, a better aiticlr 
h Jb produced, as the salt is freed from ail impurities, does not li- 
I ifuify, and in fit for many purposes to which the common kind 
' faiade in Scotland is not applicable. 

IS. Tobacco anei Snuff. 

"be tobacco manufactured in Scotland, is chiefly imported 

i ^rom America ; and great quantities are consumed by all ranks. 

i. Tobacco for chewing, consists of the leaves of the plant, 

flpun by a machine into what is termed Twist or Pig.tail. tlit 

grist of tliis article is varied from the cunimon size of about Uire« 

lect to nix feet per ounce. It is generally colled up, and soli 
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ttt ToIIs-^ence frequently termed roll tobacdo ; and the price in 
Hbout 4s. 6d. per pound. 

£• Tobacco for smoking is also made of the leaves, which are 
tat by a knife, and it is termed Shag, or Saffron. — This kind 
k made of the finest and most deliQate leaves, and is sold at from 
Cb. to ?s. per pound. Habitual smokers^ particularly amcmg 
the lower classes, prefer twist ; which being made of the stout- 
est sort of leaves, t)Ossesses the most powerful inebriating qua;* 
lities. 

S. Snuff is made from both stems and leaves ; ismd it is knoWn 
kf the different appellations of Black Rapee, Brown Rapee, and 
Scotch, or Plain Snuff. The first kind is sold at about 4s. 6d* 
per pound ; the second and third at 3s. lOd. } and compound 
■orts, according to their respective qualities. 

Snuff mills have been erected in various parts of the country^ 
where Water-falls could be obtained ; and there is one at Glasgow^ 
driven by a steam-engine^ 

The import-duty on tobaccip is T^^d. per pounds whidi must 
be paid before it leaves the King's stores ; and the excise duty of 
ls» 9d. per pound, which is collected every six weeks. A draw- 
back, extending to nearly the whole of the duty, is allowed oii 
exportation. 

The excise duty on snuff and tobacco in Scotland^ for the year 

ding the 5th January 1813, amounted to 147,884/i 198. lO^d^ 



16. Combs and Spoons* 

1. Combs. — Coitibs are made of horn, tortoise-shell, oi* ivory | 
ind the manufacture is carried on chiefiy at Glasgow, Edinburgh^ 
Ittid Aberdeen. 

Combs are usually cut with a sftw, wrought by hand ; and ma** 
iiy of the fine ivory, and other kinds, with a machine, having a 
eircalar saw. There are three people in Glasgow, who cut some 
of their horn and tortoise-shell combs by means of pressure, ti^e 
tool forming all the teeth by one operation; 'fhis machine pos^* 
■ dise i the smgular advantage of producing two combs at once, by 
cutting the teeth of the one out of those of the othef , thus saving 
nearly the half of the material, which, in the usual way, is sawn 
out and thrown away. 

Besides the home consumption for combs of all kinds, purtidu- 
iarly by weavers, who use thqm in combing their webs, considers 
able quantities are exported to the West Indies, America, &c. 
The extent of the trade, however, in a national point of view^ 
it trifling; for there are only from 16 to 20 master combmakera 
in Scotland, who employ about 100 hands. 

2« Horn Spodns.^^TLhis manufacture gives emplojrment to a 
number of persons resident in towns, and to others who are itine^ 
rant, who perform also various other mechanical operations. The 
price paid for oiaking a dozen of spoonsi varies vom Is. 6d. to 
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i fia., according to tlie degree of finisliiog, or work bestowed upgs 
1. Both combs and spoons are generally itaiiied, to imitate 

tortoise-shell, &c. by certain applicatJong of acids, nielallic oxyds, 
I fend lime. The shaving and chips of ivury are uaed in ihe eom- 

posltion of Frankfort black, and those of horn are mostly sold for 
[ inanure at Uiu rate of about 2s. per stone. 

17- CoAt, Lime, nnrf Marble. 
These tniuerals, as connected with manufactures, have been 
f Already treated of id a former part of this work, (Ch^. I. Sect 
\ fc.) ; but some additional particulars, connected with the subject 
I of manufactures, may be here explained. \ 

I i I. CoaL — This valuable mineral is found in the greatest ^biui' ' 

dance in severat districbi of Scotland : tlie quantity indeed ii n 
' ^eat, that it may be deemed almost inexhaustible. Its utilitr 
I in domestic purposes and in (hearts, is well known; aodilbnoir i 
proposed to give an account of a new application of coal to pro- 
lluce light, which, from its novelty, and importance, require) a i 
[ particular discussion. 

I ~ In several parts of Persia, where the soil is bituminous, there 
' issues copiously from tlie eartli a vapour, which, being kindled ; 
by the natives, burns with great vividity, yielding heat sufficient i 
I to dress victuals. In several of the Pyrenees, the same pheno- j 
meuon has been observed; also in various parts of Lancashire, 
IVorcestershire, Ac; in the vicinity of coal mines, particularly 
near Wigan, where, in dry weather, eggs have been boiled by 
the inflammation of the vapour. From this Dr Clayton appears 
I 1o have taken the hint; as, having visited the latter placein ITSC, 
I lie produced the tame effect in 1739, * by the distillation of CmI 
dose'retort. The idea, however, seems to have lain dor- 
, Slant 52 years; as it was not until about the year 1791 that Mr 
Murdoch began his experiments on coal gas, with a view to a|>- 
ply it to (he purposes of giving light in manufactories, &C. — be- 
ing then ignorant of what Dr Clayton had done, f 
' Within these four or five years, several cotton, and one print- 
) Vork, near Glasgow, and two or three other works on the cut 
coast, have been lighted up wiih coal gas, which answers the pur- 
pose extremely well. 

- This process beiug new, it may be cursorily described, as pnc* 
tlscd on the large scale. 

. The coals from which the light is to be obtained, are put inia 
ft cast-iron rdort, sufficient to contain .fboiit two or three hundred 
weight; this reiort having previously been placed in a funuce, 
with fuel betow it, leady to be kindled. 

'ITie gazometer is an oblong square vessel, about 16 Feet m 
length, 10 broad, and 9 deep, with a bottom, and no top, ft- 
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efally isoiistructed of thinly rolled sheets of iron, rivetted tdgc- 
ler; and in one instancci of a wooden frame, covered over with 

kind of tarpauling. But whether the gazometer be made df 
rm or cloth, it is coated over with paint or tar^ both out and 
itide, to render it completely air-tight* 

ThU vessel is suspended, bottom uppermost^ from the ceiling of 
16 house in which it is, by a chain over a pulley, with a coun^ 
nrpoise, something' similar to the manner in which a chandelier 
> hung; only the counterweight is made a little lighter than the 
■sOmeter, so as that the latter, preponderating, may alwayti 
Kwe a tendency to descend. 

Immediately below, there is a pit, of rather larger dimeti3ions^ 
ned with stone, brick, or wood. This being filled with cold 
mter, the gazometer is allowed to sink ; but which it will not doy 
ntil an opening be made in the top of it, to allow the contained 
ir to escape. When this is done, the gazometer, descending^ 
Km fills with, and becomes totally immersed in, the water. 

The above mentioned opening being then closed, and a fif& 
indled in the furnace, its heat passing through the retoi't, * causes 
le enclosed coal to give out a great quantity of gas, which (in 
le shape of a brown bituminous vapoUr or smoke) passes froppi 
ie retort through a pipe immersed in the pit; and, rising ut> 
ithin the gazometer, occupies its upper region, buoying it out 
f the water, more or less, according to the quantity of gas that 
. below it. Here the gas, having come into contact with th^ 
(dd water, soon loses all colour, and becomes transparefit. 

From the gazometer, pipes ramify in all directions of the work 
rbere light is wanted : These are furnished with stop-cocks 
iierever found necessary, particularly at each aperture where 
be gas is emitted; so that by shutting the cock, the light is in- 
tantly extinguished, and when again opened, the gas issuing is 
nflamed by a taper or any other burning bbdy, and .will continue 
i give light, so long as there Is any gas remaining in the gazd« 
leter. The mains, and some of the smaller pipes, are of cast 
on; those leading to the different apartments, are malleable iron, 
ipper, lead, brass, tinned iron, or wood : — but all ought to have 
small declivity, that the condensed tar may run off and not ac- 
inmlate, so as to choke up tlie passage. Where it is necessary 
» remove the light occasionally from one place to another, som^ 
live flexible tubes, constructed of leather, with a small spiral 
ire within, the pressure of the gas otitwafdiy not being sufficient 
* keep the tube inflated when it happens to bend sharply ; others 
ie only a lead tube for that purpose, which serves a long time 
ifore it breaks. 



* In tbis operation, the whole fuel spent in decomposing tlie pit-coal, is hfno 
Bins wasted ; as the heat it yields, enters into the gaseous products, and it 
Uwwards faithfully given out when they are eniplc^ed to furnish iiglit . GilU$* 
•'*! Ettay, 

VOX,. II. tJ 



One light, equal in Intensiiy (by comparison of shadows) Id 

ih&t of a tnllow candle six in tht pound, consumes about half of 

B cubic foot uf gas per hour. * A pouad of these candles, one 

buTuittg at a time, lasts 40 hours, and costs, say one shilling. 

t On an average, eacli pound of good cnal produces three cubic 

'feet of gas ;— hence a foot of gas is nearly equal to an ounce o( 

r cantllc ; t or 20 feet { la burn 40 hours) require 7 lib. of be«I 

t 'Coal, whit^h, at 8<l. pi^r cwt., is one halfpenny. 

But this disparity of 24 to 1, is by no means so great in prac- 
tice as at first sight it may appear to be, as the interest of the 
•'Outlaid money, tear and wear, attendance, &c. is very great.— 
* 'This wiil best be seen on the large scale, by the following csh'u- 
itlatious, founded on minutes taken at two of the Gas Light esit 
^lishments in tbe vicinity of Glasgow. 



Gas Lie 



Dn. 



^D 1000 lights, each equal in intensity to a candle 
six in llie pound, and burning ten hours each, will 
consume 5000 cubic feet of gas; this will require 
1666 lib., or 15 cwt. of good coal, at 8d. p. cwt. L.O Ifl t 

To the same quantity of common coal for outside of 
retort at 6d. — ( A'. B. Dross is sometimes used for 
this purpose, but, requiring a great current of air, 
it is more dangerous for the retorts) - - 7 S 

^o attendance, 2 nien keeping the retorts going night 
and day, as, when allowed to cool over night, they 
are long before they become effective in the morn- 
ing. — {N. B. The watchman of the work some- 
limes officiates during the night ; but where retorta 
are numerous, continual going is not absolutely ne< 
cessary) -.....- 5 ( 

To one day's interest of sum sunk in buildioga. re- 
torts, gazomelor, pipes, cocks, inddents, and lay- 
ing, say 30s. each light, 1500/. — {N. B. In some 
ca^es the outlay exceeds, in others it is less than 
this, a good deal depending on local circumstances 
and economical arrnngements) • - - 1 ' 

To one day's tear and wear, including new retorts, 
fire bricks, building, incidents, repairs, &r. 10 per 
cent, on outlay OS 



• TliB (circulnr) aperture through wbicli that gas passes, wlthlti**"" 
pleasure, is iiesrly Ihe 32nd part of an inch in diameter, 
f 9419 ouricaa of tallew make one cubiu fnot. 
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COSTHA, 



Cn. 



J 10 cwti of coke, being part of the rcBiduum of 
15 cwt. coals enclosed iu the retoris, or 2-3d8 of 
I, the weight, say only at Si. per cwt. - - L. 6 

'i. coal tar, additiotial residua, or 5 per cent. 
, of the weight of the coals — say only - - 6 

Vet c 



^. B. This 13 about 10 lights per how for 1 far- 
j fortieth of a peiiiiy for each 



thin 



hgl.t. 

L.l 15 O 

Mow, 1000 candies, burning ten hours each, or, what is the 
■ ■ _, 10,000 candles one Iwur each, will consume 250 lib., 
ll'Iiich, at only Is. per lib. will amount to 12/. 10s. Hence tha 
HTerence in favour of gas light to that of candlei, in the coal 
s of Seutland, is about eleven to one. 
But this disparity, even great aa ibis, is not so mitch when the 
Mfk is small, and the number of lights not numerous. Besides, 
Ae attention it req'iircs and excites, counterbalances s good deal 
"f the savings. Accidents sometimes aiho happen from jnatten- 
ion ; as, when a large quantity of the gas gets mixed with at- 
IBOspheric air, and the compound inflamed, th« explosion is very 
Imgerous. 

A few years ago, several shops — first, in Glasgow, then in 

Idinburgh, and other towns — were lighted up with this gas ; but 

It required so much management and work, — produced so much 

'!at and smell, when the tubes leaked, and all not in proper or- 

— that few have persevered in using it. Indeed, it is only 

n a large scale that it, as yet, can he employed with advantage. 

Scotland lying mostly between the 5Sih and 60th degrees of 

nrlhem latitude, her days, in winter, are necessarily very short ; 

^e shortest being little mo^e than from, nine a. h. till three e. m . ^ 

^■id, particularly in that season, often renderetf, by meteorolo- 

Meat causes, very obscure. Hence, the annual consumpt of oil 

tad tallow for producing light is very great. If each individual 

lequires h&lf an ounce of cither of these, or one hour's light 

twiy, on an average, the weight for one year is 9165 tons; whicli 

'«o averaging, at 55/. per [on, exceed hulf a million Sterling, 

B that, whatever savings can be introduced into this department, 

est necessarily diminish, besides oil, the quantity of tallow 

hrchased from foreign powers. 

a lAme. — The advuutapes of lime, which Scotland pofsesse*, 

I very great. From the abundance of calcareous stone, as 

rl) as coal, it is obtaiiicd very cheap. Without tliis, it could 

t be so bcneBcially applied lu most of the purposes for wbictr 

is to conspicuously formed : such as, buJldinj; and manuring ; 

■l s flux in iron making ; also in sugar refining, bleaching, a'i'l 



806 Chap. .XVI. Appendix, No, *. 

for Various other minor purposes. The lime trade is prosecuted 
to a great extent, not only for home consumption, but also for 
exportation, chiefly to the West Indies. 

3. Marble, — This mineral is found in many parts of Scotland 
There are also several quarries in Assint, in Tiree, and on Lord 
Macdonald's estate in the Hebrides ; also at Cambuslang, &c« 
\rhere marble of various qualities, and beautifully variegated co- 
louris, are obtained ; btit they are not much in demand. The 
surface of some of the Hebiidian, do rtot admit of so high a 
polish as others, from their eomposition not being quite unirorm. 
Since the war began, Italian, and other foreign marbles, have 
not been much used ; the greater part of the marble works be« 
ing supplied from Kilkenny in Ireland. A good deal is cut and 
polished, for chimney-pieces^ hearths, monumental purposes, k%* 
and exported to America and the West Indies. 

Besides the foreign trade in the above articles, large shipmeoti 
to London are made of the following : viz. , 

4. Stonesi-^^ Aberdeen Granite^ for bridges, piers, pavement, 
kirb-stones, &c. This granite has never been known to ahoir 
any symptoms of decay. 

Paxdng Whiiij from North Queensferry, Salisbury Cnugs neir 
Edinburgh,- &e. 

Freestone^ of almost any dimensions. — The quarries most oeb* 
brated, are those of Mylnefield near Dundee, Craigleitb, aiyl 
Hailes, in the neighbourhood of Edinburgh. Freestone of a 
superior quality is also found at Scrabster, near Thurso, in Caith- 
ness; and at Collalo in Fife^ 

Paving Freestone*^— The quarries of Carmyllie, near Arbroath, 
are famous for paving freestone, and are the most esteemed 
in Scotland. The stones are easily quarried ; of various thick- 
nesses ; large dimensions ; and so smooth, tliat they require little 
dressing, yet are hard and durable. Tliese advantages, hew- 
ever, are lessened by the tedious land carriage to the port of 
shipping (Arbroath), distant seven miles, and without a railr 
way. Besides being used for paving halls, lobbies, corridores, 
&c. they are applied for casing brick fronts ; and even in Scot- 
land are used as veneers, when the inner walls are rough stone- 
work., ' 

Oven soles are got from St Catharine's, in Al'gyleshire, and se- 
veral qiarries in Ayrshire ; but those from the latter are at pre- 
sent most esteemed. When well cut, and built in, they form, a 
durable and cleanly sole for the baker s oven, and neither crack 
nor blister by the heat of his fire. 

iSlates are obtained in large quantities from . Ballachulisb, in 
Inverness-shire, and from the island of Easdale, in Argyleshire ; 
a few also from Camstradden, in Dunbartonshire, Bute, -&c 
The sale of Scottish slates in England is not considerable, ow- 
ing to the excellent quality of the Welch dates, which are in ge- 
tieral use* 
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]8. Miscellaneous Articles. 

There is scarcely a profession or trade, however rudely coht 
ducted» that does not, in some degree, require the union of che- 
mical and mechanical science. And under this head, may be 
comprised a short account of such chemical substances, made in 
SjCOtland, as are afterwards en ployed in other arts and manu* 
fiicturf s, or form a part of the compounds of the Materia Me- 
dica ; and next, some notice shall be taken of the trades and oc- 
cupations, or such mechanical arts as have not been fully de^ 
scribed in the previous part of this chapter. 

1. Siilpht^ric Add. — This acid is termed, in common lan^ 
^age, Oil of vitriol, and is produced by the combustion of sul- 
phur and nitre in close vessels lined with sheet lead. Its standi 
ard specific gravity is 1.850, or nearly double that of water $ 
and It is sent to market in large glass bottles, contained in bas- 
ics of wicker-work. 

It is more than half a century since vitriol works were erecte4 
ID the west of Scotland ; and those at present carrying on are si- 
tuated near Glasgow, — at Woodside, St RoUocks, ^fapier's Hall, 
Port Dundas,' and Camtyne. There are also several in the east- 
cm districts, as at Burntisland in Fife, Prestpnpans in East Lo- 
ditan, Carriden parish in West Lothian, and Boroughmuir near 
Edinburgh. This acid is extensively used in the Scotch chemi- 
cal manufactures, particularly in bleaching and calico-printing ^ 
and a considerable quantity is exported to Ireland. 

The success attending the manufacture of this article has sti- 
mulated the proprietor? to extend their researches to other branch- 
es of chemical science ; and at present there are a greater num- 
ber of intelligent practical chemists in Scotland, in proportion to 
ibe population, than perhaps in any otlier cc^untry in the world. 

■2. Muriatic Acid. — This acid is obtained from the decomposi- 
tion of the muriate i£ soda, or common salt, by means of sul- 
phuric acid, with which it is mixed in the retort, and distilled. 

The first application of muriatic acid by bleachers, was for 
extracting iron mould from cloih ; and the next was, for obtain- 
mg from it and manganese, the bleaching liquor ; but in thi^ 
proce)»8 it is now superseded by sulphuric acid. It is, however, 
still used fur clearing the gold ends of muslin goods ; and by 
dyers and calico-printers, for a vast variety of purposes in their 
respective arts. 

3. Oxtpnuriatic Acid. — This acid is produced from manganese, 
sulpliurtc acid, and ^ea s^lt, subjected to the process of distilla- 
tion. Its most valuable propert) is its rapid action on vegetable 
substances, which it speed* ty \ihitens or bleaches. There were 
pbjections to the preparation and use of this acid in a liquid 
state ; and it was con.bir.cd with vegetable alkali. But as pot- 

JLshcb were expensive, a cheap «.ubbtitute was found in 1> e, wLicl^ 
% now the material u^cd for neutralizing the oxya«uxiaiic acid. 
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■ ■TIiU valuable ^iscoveTj has rendered the art of bleaching; both 
f rimple and easy ; and tn the manufacturers of linen and cotton 
I tlie most important consequences have re&ulteil, as they can whii- 
I *eh Foods it\ a few hours which formerly required long exposure 
I ]to the sun and air. 

I ' Mr Charles Tennent obtained a patent for this discoreiy; ani 
1 4te manufactures blenching saU, as this article is denominatEd, to . 
E great extent, at St Itnllock's, near Glasgow. 
I 4. Nitric Add. — This acid is known in commerce under the 
I jname o{ aqtafortin t a"(l >s obtained by the diBtillaiion of nil- 
E jshoric acid and nitre, or saltpetre. It is extensively employed 
I Jfi the arts, especially by dyers and calico pi inters. It is not onl j 
I ,)tsed hy itself, but, combmed with the muriatic, it forms nitro- 
I jnuriatic acitli and termed aqua rrgia, from its power of diSEolv- 
I Ing gold ; and by means of which, with tin, tlie beautiful sear- 
f iet colour is produced on woollens. In the vatious processes of 
f f telling on copper, nitric acid is a powerful agent, as well as in 
f fiie gilding and frosting of mct.ils. 

f 5. Fluoric Add. — This acid is obtained by the same proces) 
I us muriatic acid, only substituting in the retort, which mu&t tw 
I ^ade of load, fluor spar, instead of common salt. It has been 
I applied in Glasgow to frost window glass used for cotton worJiB, 
I ' 6. PT/rolignemf, or Wood Acid. — This acid is produced by the 
I fistillalion of wood in a cast-iron retort- The gas passing through 
I "» worm contained in a refrigeratory, is condensed in the same 
I fanner as common spirits. The wood it left in a charred state 
I in the retort, and may be used for any purpose to which char- 
\ coal is applicable. This acid is a powerful solvent of iron ; and 
I 'fieing only 4d. per gallon, is now almost universally used lot 
I 'making aceiite of iron, or iron liquor ; and acetite of alumine, a 
I yxi liquor, for calico-printers and dyers. There are seven work) 
I (or making pyroligneons acid in Scotland ; — fnur at Camlachie, 
I .Tradestown, Brownfield, and Lanark, in Lanarkshire ; one nor 
I -Torryburn in Fife^hire ; and two at Milbum and Cordale in 
I Dumbarton shire. One ton of wood affords about 90 gallons of 
I Ccid, and 10 gallons of tar. The latter comes over with thea- 
I cid ; but being heavier, reai3i!y subsides, and is separated. 
I * 7. Prmsiate of Polass. — This article is manufactured to eorsi- 
I dcrablc extent at Campsie in Stirlingshire. It is produced from 
I animal matter, as blood, hair, and hoofs of cattle, woollen ra;^ 
I &c. ; and the manufacture consists in mixing the sabstantys wiib 
I 'alkali, and calcining the composition until it resembles coal. 
I iWater is then added to dissolve the saline part, and the lixiviam 
P obtained is prussiate of potass. F.iiher in this, or in the crystal- 
I lized etate, it is sold to calico-printers, who use It to produce a 

■ tloe colour, which is as beautiful, though less durable, than that 
I JFrom indigo. Prussian Bine is also manufactured at the same 
I Work, to great perfection, and considerable extent ; but it is used 
I cfaiefiy HE a pigment. 



Chap. XVI. Apftsmx, No. 2. TO9 

8. IVkile Lead, — This metallic ojyd is produced by expobin^ 
^eets of lead to the fumes of acetous acid ; and the principal 
inanufactoi)' of it is established ai Porcobello, near Edinburgh, 
It is used, when mixed with oil, for painting sl-ips, hnuses, and 
articles of wood and iron. Mills are employed for grinding tiie 
paint, which are driven by men or horses; and, in one instance, 
at Glasgow, by a steam pi.wer. CnnsideraMe quantities of white 
lead are ground with chalk and oil, and exported to the West 
Indies and America, for ilic purpose nf painting. Red Lend, 
or the red oxyd of lead, is also made in Scotland ; but the de- 
mand for it by painters is not considerable. It is used hy whita 
and brown potters, and also in the composition of flint glass, 
vhich it renders less difficult tt> cut or polish, and not so brittle 
as it would otherwise be. Muriate of Lead, or Patent Tellme, it 
made al only one place in Scotland, near Edinburgh. It is A 
composition of lead, and muriatic aoid ; but is now very little 
used. 

9. Acetite of Lead, — This substance is known by the name of 
Sugar t}f Lend i and it is made at four manufactories in Scot- 
Und. --it Riitherglen Bridge — the Cudbear work, ne.ir Glas- 

— Airdrle, m Lsnarkshiie — and Linlithgow, in West Lo> 

iiiiaiL. 

ALK4I.IBS. !■ Kelp, — The most importaitX alkaline produc;- 
tioa of Scotland is Kelp, which is an impure soda, made in great 
abundance fruin various kinds of marine plants. The plants are 
fisund every where aloDg the rocky shores of Scotland ; but in 
the greatest profusion on the western coast, and the islands. 
They are cut, collected, dried, and barnt in rude kilns con- 
Btructed for the purpose, (sometimes in cuEt-irbn kilne, which is 
an improved mode), and the ulkoJi is formed in iHr^c masses. 
This i< the kelp of commerce, and in tliU stale it is idd in the 
Biarket. 

Thequantity of kelp annually made in the Hebrides, for these 
aevcrul years past, averages li'oia oUOO to 5.500 tons ; in Argyln- 
aliire about 350 ; in Caithness HO ; and, on all the other shores, 
Oicluding those of the Orkneys, upwards of 4000, making a total 
of about 10,000 Ions. The number of people employed in this 
manufacture, duiing the kelp season, is not less than ten thou< 
Mnd ; and, at mun3' places, lioTses are u^icd to carry the wax^ 
fiom lite daare to the kiln. 

This article is extensively used by the snap and glass manu- 
&cMries ; and the price varies accrdinft to circumstances. Th^ 
expense of making it is regulated by the price of labour, and 
the difficulty of obtaining the plants. On the shores of the coun- 
ty of Inverness, for instance, it co^ts from 35s. to 50s. per ton ; 
^ the Hebrides, nearly 4/ ; and in A3Tshirc, from ■il. to 5l. lOs.i 
•od, an the whole, the average may be estimated at about fimr 
Bounds Sterling. 
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' The price of kelp in the market fluctuates according to the 
demand ; but the quality is very different, and the best always 
obtains the highest price. That .produced from Staffs^ and some 
pther places, and prepared with more than ordinary care, has 
been occasionally sold at 20/. per ton, while inferior kinds have 
scarcely brought 61, Supposing the ayerage price, therefore, to 
be 12/., the annual produce will amount to 120,000^. ; andy cal- 
culating the expense at one-third, 80,000/. will remain as ^e pro- 
jQt pf this manufacture. 

'2. Soda. — 'This alkali is obtained from the ashes of several 
kinds pf marine vegetables, and is extracted from Barilla and 
Kelp. , 

Soda uras first made in Scotland at the yillage of Dalmuir, in 
Dumbartonshire, and aflerwards at Rutherglen Bridge, Port 
Dundas, Camlachie and Govan, near Glasgow; and at Leith, 
Queensferry, Greenock,, and at different places in Ayrshire ; but 
many of the works have been given up in consequence of the 
failure of demand for this article. 

• Soda is used by Turkey-red dyers, and in washing cltothes} 
imd, lately, in making Soda Water. This salubrious beverage ig 
made at Edinburgh, Glasgow, Greenock, and at several other 
parts. It is merely a solution of soda in water, strongly impreg* 
nated with carbonic acid gas ; and is' used as a substitute for the 
waters of Spa, iSeltzaer^ or Pyrmont. 

3. Muriat of Ammonia^ or SaUAmm&niae. — This salt is made 
from animal substances, as bones, horns, hoofs, &c. and also from 
soot. Some years ago, there were several works for the manufac- 
ture of this article at Edinburgh and Glasgow ; but the only one 
now carrying on to any extent in Scotland, is at Borrowstoun- 
xiei^s. This salt is used by dyers, and very extensively by work- 
ers in metal, particulariy in the process of tinning cast-iron cu- 
linary utensils. The price of sal-ammoniac is at present about 
9/. 10s. per cwt. 

4. StUpkat of Soda, or Glauher^s Salt — This article is used in 
medicine ; and is made at Edinburgh, Glasgow, and several other 
places, from the residuum in the retorts when muriatic acid is 
distilled. 

5. Epsom Salt and Magnesia, — These articles are made at 
Saltcoats, and in the neighbourhood of Edinburgh, from that 
portion of the concentrated sea-water of the salt-pans which does 
not crystallize, and remains after the salt is withdrawn. 

6. Mum, or ^vlphat of Alumine. — The manufacture of this salt 
in Scotland, commenced in 1797) at the village of Hurlet, in 
Renfrewshire ; and other works, on a more extensive scale, were 
established in 1808, at Campsie, in Stirlingshire, by the same 
company. At both these works, 100 persons are employed, who 
receive each from 2s. to 3s. 6d. per day of wages. From 7000 
lo 8000 tons of coals are used annually; and the produce is abou^ 
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1000 tons of alum, which are sold at froni 20/. to 25L per ten. 
Part of the alum is sent to England, Ireland, America, and the 
West Indies, and the rest is consumed at home. 
' This salt, so applicable in many chemical purposes, is used to 
great extent in the leather, dying, and calico-printing manu- 
factures; in candle and paper making ; and for other useful pur<^ 
poses. 

7. Sulphat of Iron, Green Vitriol^ or Copperas, — There are four 
eopperas works in Scotland-^two at Hurlet, one at Campsie, and 
the other at Baldemock in Stirlingshire, which employ 20 men, 
and manufacture upwards of 1000 tons annually. The price of 
copperas is at present from 5L to 5/. 10s. per ton. This substance 
is very generally used in the arts ; but the chief consumption ia 
by dyers, calico-printers, and curriers, for imparting black and 
dark colours. 

: 8. Cttdbear, named from Cuthbert, the person who began this, 
manufacture in Glasgow, is still, so far, an extensive^monopoly,, 
no other being in Scotland. There is one in Liverpool ; another 
was in London, but is given up ; and it was attempted in Ireland, 
without success. Having been 40 or 50 years in existence here^ 
it may excite surprise that the secret of making this article should 
have remained so long undivulged. 

- It is a dye-stuff used in different ways for vegetable, but prin- 
cipally for the animal substances, wool and silk. To these it 
communicates very permanent purple, lilac,^ and various other 
ahades, in which the red and blue colours are combined. 

The chief, probably the only, materials used in its manufac^ 
tare, are human urine and archil, a species of moss or lichen, 
collected in the Highlands of Scotland, and Norway ; and latter-* 
)y from several of the Canary Islands, and Malta. 
• By distillation, the ammonia of this fluid is driven off, and 
when united with water, forms liquid ammonia, which is used 
for sprinkling the moss in the process of converting it into Cud* 
bear. 

The buildings and machinery, principally pumping apparatus, 
are pretty extensive. A dozen or two of hands are employed 
performing various parts of the operations, of the nature of 
which, they are doubtless in a great measure ignorant. Others, 
with a few horses, collect the urine about the suburbs, and the 
collectors are furnished with pocket hydrometers, to prevent 
their being imposed upon by a spurious or inferior article. Largo 
quantities of cudbear are sent to the West of England, and to 
the European and American Continents. 

9. Cream of Jartar is refined at the above work, and at Ru* 
therglen Bridge, near Cilasgow. This is used in dying and me- 
dicine. It is imported in a crude state. At the Cudbear wovlf^ 
fiochelle Salts are likewise prepared. 
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!. Coal-tar. Tliis (patent) manufacture wm in 1787 ialro- 
duced into Scotland, by tlie Earl of Dundonald, a DobJeman 
much attached to cliemical pursuits. 

Thia mineral tar, it has been said, poHsesses some advantofres 
over the vegetable tar in common use, for coating the bottam!* 
of ships t because it is a sure dtfence againal those marine ani- 
mals, which in hot climates perforate the planks and tuuben of 
vc&sels not sheRthed with copper. 

This manufacture was first establiilied at Enterkin, but aAer' 
wards removciJ to Muirltirk in Ayrshire, not far distunt, where 
it is now prosecuted with considerable enerjry. 

It 19 obtained in most ttbundancc from particular kinds of nnc* 
tuDUE coal, by slow combustion, in circular brick kilns, of which 
tho sides have a great number of perforations for admission oc 
Bmail streams of air : These, however, are from lime to time 
stopped up in course of the process, as found necesiary. The 
smoke and vapour having ascended the cliimi>ey, before escap. 
ing, have to go a great way horizontally, backward and forward, 
in slightly inclined labyrinthal passages, in which are numbers of 
projecting tiles, the whole intended to delitin the aeriform fluids, 
Mid rob them as much as possible of tho tar. Bcsidc!, the roof 
of these flues being covered with lead, and a sheet of cold water 
16 inches deep, the condensation is rendered very complete ; 
and accordingly, the tit, by its gravity, finds its way, in small 
streams, down channels prepared for its conveyance to receiving 
pits dug for the purpose ; whence it is taken and put into barrels 
for sale. 

When the tsr has all come over, the holes in ibe kib are 
closed. When cold, the coal^, in a state of ^nod coke, moio 
valuable than when they were put in, are withdrawn, and sent 
off to the adjoining iron-works, to be used in smelting. — Befbre 
the tar is sold, it is most commonly boiled down to a very Jiick 
consistency. 

There are forty-five of these kilns at present going ; and each 
on an average is charged from ninety to a hundred times annual- 
ly. The whole produce is about 360 tons of tar, or one ton pet 
day ; and it is sold at from 128. to Hs. per cwt. The price is 
regulated by that of foreign tar, the former being always a few 
ebillingg per cwt. lower 

It is used, at some works, as a black pigment for both cait> 
iron goods and smith-work, laid on with a brush when the melai 
is a little hot, to cause it dry soon. 

'2. Lamp Black. — There are considerable quantities of coal 
tar converted, at Muirkirk, into this substance, by means uf com- 
bustion. The process is conducted much in the same manner at 
at the works where lamp black is made from foreign pitch ; only, 
here, no cloik is used for this soot to settle on, as it collects upon. 
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and is scraped from, the walls of the houses built for that purpose^ 
This black is used for almost all the purposes for which the com* 
moa lamp black is employed ; but, being a little coarser, it m 
sold somewhat dheaper. 

8. Coal Tar OH is produced by distillation. The tar, as it 
comes from the kilns, being put into a cast-iron retort, and heat 
applied, the vapour rising is condensed in a common worm con- 
tained in a refrigeratory. What remains, after the oil, 6c c. comes 
over, is very thick ; and then answers roost purposes better tluoi 
before it underwent this process. 

This oil is of a dark amber colour, and very volatile ; its spe- 
cific gravity is usually tried by the graduated hydrometric glass 
beadsused for ascertaining the strength of spirits. Proof rum 
sinks bead 28 ; spirits of turpentine 22 or 23 ; and coal tar oil 
iDfnlj 18or20. 

At a work in Glasgow it is used, together with coal tar an A 
ochre, in making a cheap brown paint, which is sold for 3s. the 
gallon. 

At Muirkirk, the hands employed at the tar, the tar oil, onA 
the lamp black making, amount to about twenty. 

4. Wood Tar is obtained while distilling pyrol igneous actd« 
already mentioned, in the proportion of about ten gallons for 
every ton of wood submitted to that process. 

l*his substance not being quite water proof, has not yet been 
applied to any particular purpose, farther than coating course 
out-door wood work ; for which even, from the above cause, it 
is not very applicable. At some of the manufactories where prs<* 
daced, large accumulations of it are kept, in expectation of one 
day being able to find an economical purpose to which it may bo 
spplied. 

At a recently established chemical work in Glasgow, the only 
one of the kind in Scotland, and belonging to the same compa- 
By who make the coal tar at Muirkirk, the following articles aro 
manufactured; for which, and other purposes, a steamengine of 
£4* horses' power is on the premises, together with from a dozstt 
to twenty hands. 

1. Ivory Black. — Produced from animal bones put into cover* 
ed cast-iron crucibles, and exposed to violent heat in a kiln, g(| 
as to produce incineration ; — they are afterwards pulverized be- 
tween rollers and grindstones. The bones are collected in the 
city and suburbs, and cost the manufacturer from a guinea and 
A half to forty shillings per ton. Ivory Black, which is chiefljp 
used by painters, is troublesome to manufacture pure, as the en* 
anael of the teeth, when any happens to be ground along with 
the bones, produces a lighter colour, and consequently deteriorates 
the quality of the article. Considerable circumspection is also 
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oecessary in the calcination, so as to produce what k called a 
good colour. It is sold here at about 128. or 14s. per cwt. 
. 2. Blue Black.-^Made chiefly of ivory black ; the other com- 
ponents are kept secret. It is used for water-colour paiatuig on 
walls ; and, along with chalk, forms a grey« — It is sold at 208. 
per cwt. 

3. Francfort J9/ac^.—r Scraps and sa wings of ivory, obtained 
from the comb-makers, and calcined, enter into the composition 
of this black ; the other ingredient are also kept secret. It is 
used for copperplate printing on paper. — Its price is 80s. per cwt, 

4* Copperplate Printers^ /n^.— Prepared from Franckfort black, 
and other materials. 

5. Mineral Brown. — Consists of an ochreous ^arth imported 
from Bristol, and well ground with coal-tar oil, and c<Md tai. 
This forms a cheap and good pigment for most purposes, parti* 
cularly out-door work. It is of a dark mahogany colour, and ii 
•old at 2Ss. 4d. per cwt. 

The following articles of manufacture merit also to be noticed. 
: 1. Black Lead Ponjoder. — From that mineral (plumbago) got 
from Cumberland, &c. It is employed in the composition of 
crucibles (for brass, copper, &c.), of which there has lately been 
established a manufactory at Strathbungo near Glasgow* These 
vessels were formerly got from England. 

r 2. Teast, from malt, for bakers, is made at the Cudbear work, 
and Rutherglen-bridge near Glasgow ; and thence sent to great 
distances, in small stout casks, having the bung kept in its place 
by an iron strap across it. 

' 3. Common Gltie is prepared at many of the large towns, where 
abundance of animal gelatinous substances can be cheitply pro-> 
cured. Besides which, importations of them in a dried state, 
called Scrows (Scrolls), are frequently made from Ireland.- The 
buffalo skins which cover those packages, called seroons of cot^ 
ton, have recently been employed in making a weak glutinous 
liquid, used by muslin weavers and winders, in sizing their yarn ; 
and, for some kinds, is found to be very economical and advan- 
tageous. 

. 4. Gunp&wder^— There are very few works here for the manu- 
facture of this dangerous commodity. The 6rst erected was at 
Temple in Mid -Lothian, some years ago. Since then, two or 
three more have followed* mostly in the same quarter. 
. There are also prepared, in diiferent parts oi* Scotland, oils, 
essences, and waters of peppermint, aniseed, pennyroyal, laven- 
der, rosemary, cinnamon, &c. spirits of hartshorn, and a great 
variety of other minor articles in medical chemistry ; also var- 
ifushes of different kinds, refined oils, blacking, &c. 
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General Abstract of the Quantity and EsTiiii ated VAt0E 
of Linen Cloth stamped for Sale in Scotland, Jrom the 
Tear ending Ut November 1728, fo the Tear ending 1st Novem* 
her 1812> both inclusive. 



Total YsLrda. 



ToUl Value« 



1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
1760 

1761 
1762 
1763 
1764 
1765 
1766 



Under 9d. 

Ditto 

Ditto 
Above 9d. 



Above 9d 

Under 9d 

Ditto 



Above 9d 



Above 9d. 



2,183,978 
3,225, 155| 

3,755,622t 
3,891,573 
4,3.^4.,832i 
, 4,720,105^ 
4,893,499 
4,88Qj633i 
4,538,4784 
4,721, 420| 
4,666,01 1| 
4,801,537| 
4,609,6721 
4,858, 190| 
4,431,450i 
5,061,311 

5,480,727 
5,536,925| 
5,486,334 
6,661,788J 
7,353,098 
7,360,286i 
7,572,540i 
7,886,374| 
8,759,943i 
9,422,593f 
8,914,369 
8,122,472^ 
8,547, 153| 
9,764,40«| 
10,624,435^ 
10,830,707 
ll,747,7^i8| 
11,«j95,497| 
11,303,237 
12,399,656^ 
1 2,823,018: 
12,746,659^ 
13,242,557' 



L. 103,312 
1 1 4,383 
131,262 
145,656 
168,322 
182,766 
185,224 
177,466 
168,177 
183,620 
185,026 
196,068 
188,777 
187,658 
191,689 
215,927 
229,364 
22*,252 
222,870 
262,866 
293,864 
322,045 
361,736 
367,167 
409,047 
445,321 
406,816 
345,349 
367,721 
401,Sll 
424,141 
451,390 
523,153 
516,354 
474,807 
»552,281 
573,243 
579,227 
637,346 
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1768 


Above Is. 


17§9 


Ditto 


1770 




1771 
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1173 


AboTC Sd. 


1774 




1775 
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Above Is. 
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Above Is. 


1789 


Ditto 


1790 


Ditto 


1791 


Ditto 


1792 




1793 


Under 9d. 
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Total Yndi, Total VOart 

633,854 8 1 



13,406iI35 


689,790 16 « 


13,049,535 


634,411 7 1 


13,672,5*8^ 


633.389 9 6 


1S,089,006| 


579,838 7 « 


10,7*8,1 lOJ 


462,751 11 


n^^2,U5 


492,055 19 8 


12,134,683 


561,527 10 i 


13,571,948 


638,873 5 t 


14,793,8884 
]3,26*,410 


710,633 18 1 


swjcm 5 4 


12,867,838 


551,148 S S 


13,410,9341 


622,187 16 4 


15,177.8001 


- 738,482 IS n 


15,348,74*1 


775,068 7 S 


17,074,7771 


866^3 10 


19,138,593 


932,617 1 11 
835,081 14 9 


17,27.5,075 J 


17,505,37S| 


823.4*7 IS i 
8*3,920 IS ft 


19,425,634 


20,506,Hll| 


854,870 18 3 


20,000,195 


779,939 16 0* 
729,748 15 ftj 


18,328,257 


18,739,725 


755,546 7 8 


21,065,38« 


842,543 14 24 
757,332 Oi 


20.676,620^ 


20,535,633i 


797,416 19 4 


21,374,196 


827,003 13 3 


23, 102,404 J 


906.202 8 ♦ 


1 9,475,2+ ii 


735,084 4 Of 


21,297,059^ 


850,403 9 n 


24,506,007 


1,116,022 4 7 


24,235,fi33i 


1,047,598 10 10 


25,271,870i . 


1,018,6*2 8 
915,103 17 9 


23,803,255 


1 5,890, 878i 


687,692 4 6 


15,198,676 


7*9,115 IS 4 


19,413,057 


936,453 6 8 


2l,490,123i 


973,171 2 8 


20,776,774 


957,238 16 


19,390,497 


1,014,629 18 4 


22,469,990 


1,171,880 8 10 


26,457,079^ 


1.265,669 17 2 


21,499,765i 


999,459 4 9 


18,975,86'4 


1>020,493 11 9i 
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Skvtcr rfiht Economy qf a Cotton Mill, imih 68 Muh 
Jeames^ contaming 20»000 SpindUsf and everi^ other Article^ on 
tke most Imprpved Plan ; the fiohole driven bi^ a Steam-engine 
of ^O'horse power. 

By Mr Boas of Glasgow^. 



WceUy. 



To Raw Wool, 5471 lib. per week, or 180,492 ]ib. 

per year, at 2s. 
To Wages, of foreman, spinning-master, carding* 

matter, (ncking-master, and their assistants, of 34 

rners, 102 pieoers, 58 pickers and attenders on 
fanning apparatus for cleaning (be cotton, 46 
carders, 50 reelers, or winders, stretchers, eitni 
bands, and others, in all about 300, for picking, 
eatding, ro?ing, spinning and reeling, vis. Is. per 
pound on the neat weight of yam proiduoed, being 
2777 lib. (a fifth part of the gross wei^t of wool, 
er 694 lib. being allowed for indrink, waste and 




6 



547 8 



138 17 



To Dross for the engine, 14 tons, at 58. L.3 10 



1 O 



■To Wages of an engine man 

To Utensils, 12| percent, on 1600?., be- 
ing the cost oi the engine, &c. for tear 
and wear, upholding grease, oil, hemp, 
iron, brass, boilers, engine-house, &c 3 16 II 

To Interest, 5 per cent on 1600?. paid 

for the engine . . . . 1 10 9 

N. B. This is about 10s. per week for 

each horse power, or for 20 . > 

To Utensils, tor average of 10 per cent on 25,000?. 
being the cost of the cotton* machinery and build- 
in{^ for work and materials to keep Uie whole in 
repair, light, heat, -and insurance against fire 

To Incioents, for clerk's salary, porter s wages, sta- 
tionery, postages, &c. 

To Interest, 5 per cent on 25,000?. paid for the mill 
and cotton machinery 

To ditto ditto, on 5000?. of floating capital 

To Commission and risk of debts, 5 per cent on 
amount <^ sales, as under .... 

To Profit and Loss gained, exclusive of interest on 
sunk stock 



9 17 8 



48 1 6 
11 9 

24 9 
4 16 2 

32 O 3 

24 . 10 



Produce about 33s. 3d. per spindle, per annum L.640 5 2 



■By Yarn, weekly produce, 168 millions of yards, 
or nearly 100 thousand miles — 200 thousand hanks 

—11,108 spindles 2,777 lib.^— or, annually, 

1 44,404 lib. The value of this, at three farthings 
per hank, or 4s. 6d. per lib., which is very low, 
amounts to 

•By Waste, vis. of the 694 lib. allowed above, there 
may be one-third, or 231 lib. totally lost by in- 
drink, sand, seeds, &c.— the remaining two-thirds 
sell for i^noing into coarse yarns for calicoes, 
counterpane*, candlewicks, &c. at an average of 
«d.pcrlib, 



Yeariy. 



624 16 6 



15 8 8 



z.. «. d: 

18,049 4 -O 



7,220 4 



513 18 8 

2,500 O 

595 9 

1,250 O 

250 O 

1,664 13 O 

1,250 O 



33,293 8 8 



32,490 f8 O 



JL640 5 2 



802 10 t 
33,293 8 8 
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The profit here supposed to be made, is merely an assumjj- 
tion.' In establishments of this kind, it varies much. The a- 
mount of the whole transactions exceeding sixty thpusand ponnds 
Sterling ; a small rise or fall in the market, either on the raw or 
finished material ; the judgment, propriety, and economy exer« 
cised in the various departments ; the good construction and of- 
- der of the machinery, as well as other contingent circumstanceSf 
will have considerable efiect in producing either loss or gain.; A 
wheel, and supt>ly of water for.it, equal to twenty horses' pow- 
er, wiUt in many situations, cost much less than a steam-engine; 
but, if thirty miles of land-carriage is incurred* to transport 
nearly two tons of wool from market, and return as much yam 
weekly, the expense of men and horses, and other incidental 
charges, arising partly from local distance, the difference will 
not be so much in favour of the water-wheel, as at first sight it 
may appear. The difficulty of procuring lodgings, and feed; 
ing work-people in remote situations, is further to be added to 
the amount, independent of the capital sunk in buildings ; al- 
though, on the other hand, something additional may be put in 
the scale, for the advantages resulting to the employer from hts 
work-people living in a rural district, where tao&l waterfalls arcv 
and secluded from temptations, of various sorts, to which a 
town life subjects them. 

Additional Particulars regarding the Cotton Manufactures of 

Scotland, 

In the sketch that has been given of the cotton spinning of 
Scotland, almost all that is necessary to state, on the comparison 
of water and steam, as artificial moving powers in that country, 
has been done. Indeed the remarks will apply, with nearly e- 
qual force, to the seats of this and most other manufactures iii 
England. Abundance of fuel has now fixed them in Yorkshire, 
Lancashire, Cheshire, Staffordshire. Warwickshire, &c. ; and the 
t:ataracts of Cumberland, Wales, Cumwall, and Derbyshire, are 
little regarded. 

From the preparation of cotton wool, until it arrives at the 
state of yarn, we now proceed to its fabrication into cloth.. 

Previous to the invention of the spinning machiriirry, no at- 
tempt was made to employ cotton yam into any thing but wefts* 
When tliis invention had acquired that degree of practical ma- 
turity, as to produce cotton-twist, of sufficient strength to en- 
dure the fatigue c f weaving,, as warps ; cloths for printing, whol- 
ly of cotton, began to be woven at Blackburn in Lancashire. 
This wi?s about the year 177^^ ; and, not long afterwards, a simi- 
lar manufactcire was snccesbfully attempted in Scotland. These 
clotlis received the Indiiin appellation of Calicoes. 

As the quality and fineness of cotton- twist for warps were ira- 
prottd, ilm^bt every variety of cloth manufactured in the ex- 
tensive districts cf Hindostan, were successiully imitated ; and 
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the Indian appellations, which distinguisli the Tarioui fabrics and ] 
qualities) generally retained. 

Tlie cotton manufaetnre having been introduced into Lanc3> 
diire and Scotland nearly at tlie same time, the progress of im- I 
provemetit in each country, might have generated a greater C( 
petition than actually took place, had not a circumstance, partly 
accidental, and partly tp be accounted for from previouily ac- 
quired habits, led the two countries to adopt different fabrics, as 
the objects of their skill and industry. 

The English weavers, formerly accustomed to imitate the dene- I 
er fabrics of the Continent of Europe, attached themselyes pecu- . 
liarly to the tnanufactore of similar articlc>;, merely substituting 
cotton as the raw material. Hence, to calicnes. succeeded jeans I 
fustians, thicksets, corduroys, cambrics, shirtings, &c. And their 
only imitations of die Indian manufacture, besides calicoes, weiti J 
coniined to pullicates, ginghams, nankeens, cossaes, and heavy 
jaconets. 

But, previously to the introduction of the cotton manufacture 
in any shape, most of the lighter fabrics of France and Italy hail 
been imitated and extensively manufactured in the west of Scot* 
Isnd ; * (French yarn for that purpose being imported, as that ] 

in here was found improper, chiefly from the inferiority of th« i 
flax.) Clear lantis, of considerable beauty and fiaeness, n 
made at Glasgow ; and all the fanciful species of nets, and other 
light goods, at Paisley, first from linen, and afterwards from 
silki Hence the Scottish weavers, accustomed to handle fine 
and delicate yarns, were led to imitate, in cotton, the lightest 
of the Indian fabrics, and the lightest textiu-e of jaconets. Mull- 
nulls, and Bukc, or Book muslins, were sooq executed very 
perfectly ; to which have been added, common spots, brocades^ 
lappets of ail sorts, imitation shawls, plain and linoe gauzes'i ' 
spidered, seeded, and numeroua species of drawloom and otheC ' 
I tvork, of the most fanciful, delicate, and ornamental kinds ; manj^ , 
of which, and the curious mechanism whereby they are esecui^ i 
cd, are exclusively Scottish invention. Besides these, immi 
quantities have been manufactured of cambrics, cossaes, shirt> j 
ings, sheetings, tweets, stripes, checks, pullicates of Madra|» 
French and common patterns, plain, tweclcd, and diced — wl ' 
ginghams, sliawls, and other goods. Indeed, the general uses 
to wiiich cotton fabrics of every description are applicable, and 
the accommodating and pliant nature of the substance itself, 
Jmve operated much in favour of improvements, as well in ths 
weaving as in the other branches of that manufacture. Of tlieae | 
improvements, we ought to have mentioned what was amo: 
the first and greatest, namely, the Fly-shuttle. Before its h 
duction, the weaver pitched his shuttle from one hand to tin 
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ther, beiog obliged lo catch hold of it every time it irent thrAugli 
Uie web. Ttiis was both tedious and kborioua, especiiUly in 
\ broad work. Now, liowever, he seldom has occagion to toucli, 

; except in filling it, as the boxes fixed at the end of his lay a.U 

I ternately receive it every shot ; and It is discharged theretrum 

I to the box opposite by a driver, tu which motion is communicat- 

I cd from the weaver's hand, by tneans of a string. In weaving 

I chequered goods, there is one or more extra boxes, which, by 

\ simple mechanical contrivaDces, shil\ and shoot different shuttles, 

containing, respectively, audi kinds of wefi as the pattern maj 
happen to require. 
I Arlother source of employment a/oge^ here, from a Gtfcceuful 

' imitution of the Needle-work of the Continent, in the introduc- 

\ tion and mom rapid extenaion of the Flowering and Tambour 

k work of Flanders. The art was originally acquired by females of 

I superior rank, as a polite and elegant brancli of domestic indue- 

' ti'y, and many years practised as an amusement. This circum- 

stance afforded much facility of instruction ; and the low price of 
I female labour did still more. In this way a very great manufac- 

ture was quickly established, and flourished beyond every possi- 
ble expectation which the most sanguine mind oould have indulg* 
ed| until checked by causes, partly comnion to the general ma- 
nufactures of the country, and partly peculiar to itselli 

The Tambouring, xlthough still carried on to considerable ex< 
tent, has a good deal given place to Hand-sowing, of almost every 
description that fanciful ingenuity can devise, or female fingen 

! execute : as satin, chain, rope, seed, bead, button, open, anil a 

variety of other stitches, performed with coloured and white cot- 
I too, Tinea and silk ; also with coloured worsteds, gold and silver 

r thread, spangles, &c. About twelve years ago, a successful al- 

I' tempt was made in Glasgow to tambour muslin by machinery, 

for which the inventor obtained a patent. A Work was then 
established, and has continued ever since. TiKre arc at prcsoit 
in it sixteen frames, all going. Twelve of them, having each 
I ttftv-four needles, one inch asunder, are for 6-4'lhs muslin ; the 

I oihc^r four, having each one hundred needles, three-fourths of an 

inch asunder, are for S-liths muslin, or two webs of 4'-4tlis. 

The whole are wronght by power from a. steam engine, and 

attended by sixteen females, one to every liame. One frame 

L does as much work in a given time, as from fourteen to eighteen 

girls can accomplish by hand. 
' The machinery, as may well he conceived, is very complex, 

(Hlthough not more so than a stocking-frame, to whicli it bears a 
considerable resemblance. 
y The muslin docs not require to be printed before it is tarnfooDf- 

•d, as tlK form of the flower or ornament depends on tlie inden- 
tations of two eccentric wheels, that guide the progress of the 
I frame in which the cloth is vertically stretclied, the needles re- 

maining relatively stationary, but moving on tltdr awn axif^ a 
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%el] bS horizontally, backward and forward. For the pcrToration 
t)f the cloth at every stitch. The power required lo work \hi 
sixteen frames, is considerably less than that oi^two horses. 

The nature of the muslin trade of Scotland, was, for many 
years, peculiarly unfavourabie to the prosecution of every spe- 
cies of thick goods. The extensive external demand, and high 
prices obtained for every kind of liglit, fanciful articles, afforded 
great scope to inventive genius, and diverted the whole attention 
of both master and operative weavers, froili ainiost every sub- 
stantial fabric, excepting the finer sorts of cambrics, shtrlings, 
and pullicates. Hence, it became, at one period, a matter bor- 
dering dh impossibiiity, to procure hands fur any of the most 
Common, although infinitely most useful kinds of cotton cloth. 
Besides, the rise upon provisions, and every other necessary of 
life, occtisioned by the increase of public burdens, had rendered 
the highest prices that could be given for weaving Coarse cot- 
tons, to stnnd coitipetttinn with India goods, <juite inadei^uate foF 
the support of the weaver and liis family ; and consequently, he 
would not work at them, so long as he could get Bner, for which 
Tie was better paid. 

The calico-printers, in particular, fnimd it impracticable to 
procure the low-priced articles, which form by far the greatest 
branch of their trade, either in sufficient abundance, or at rea- 
sonable I'ntes. Necessity therefore prompted, as a remedy foe 
scarcity of hand?, the substitution of machinery fur mauual la- 
bour. 

The operations required in a loom for weaving plain cloth, 
*re very far from being either complicated or difficult. Hence 
(he wonder seems to be, not that power or automatic looms were, 
but that they were not sooner erected, and much more rapidly 
matured than the best of them are, even at this mQmeui. Th» 
first attempts in Scotland, were made at Milntown printfield, in 
l>iunbartonshire, at least It was there where they lirst assumed 
(he appearance of regular and extensive business :— nearly about 
the same time, they were introduced at Stockport in England. 
It is foreign from the present design to investigate mechanically 
the dilFerence of the power looms ado[)ted there and here : — each 
of them possesses merits exclusively tlieir own, and both seem 
StDt susceptible of improvements. Defective, however, as the 
Foechanical part still unquestionably is, the chemical part is in- 
finitely more so. Many modes of dressing the warps have been 
tried, but without very flattering success ; nor will this be reme- 
AieS, until Chemistry comes to aid her sister science. It is in 
the composition of the dressing nmcilage, nat in its mechanical 
application to the yarn, that the deficiency still exists. There 
ts u third species of Power loom, which was constructed by an 
Englishman, and brought into use in Glasgow, under a patent. 
In the other looms, the cloth h stretched hurisontally ; in this it 
X2 . 
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ii done vertically. The patent loom posseseeB some oilvantages 
in point of form ; tlie small compnas in tvliicli it stands ; and a 
few otlier peculi.-u-ities, that certainly render it of some conEe- 
(|uence, as a mechanical iniprovement in Power weaving : — it 
has been used in the linen and woollen, as well as in the cotton 
nianufactnre. 

Of tlic power looms recenlly made, tlie frame, and many of 
the other parts, are constructed of cast iron, which is boUi ui- 
limately cheaper, and is found to answer almost every purpose 
much better, and to last longer than wood: and although only 
coarse goods can as yet be woven on them, yet there is every 
reason to expect that finer may in time, when farther improve- 
DientB are made : — but they will never altogether supplant the 
weaving of superior fabrics in the usual way. 

At Catrlne, in Ayrshire, there are SSt, on many oC which, 
excellent tweeled cottons for sheeting and other similar purposes 
are wove ; bat, in general, the power looms are employed on 
plain cotton cloths for printing — 27 or 30 inches wide— in a 9,' 
10, or 1 1 hundred reed ; that is, the reed containing respective- 
ly 900, 1000, orl 100 splits in ihe space of 37 inches— 2 threads 
working in each split. Of these clothe, one loom produces, week!}', 
from three to four pieces of twenty-eight yards each ; some oi 
the coarsest of which, have lately, during the stagnation of ihc 
cotton trade, been sold in a bleached state at I3s. 6d. each; n 
price extremely low, when wo consider the immense capital sunk 
in the machinery, for the various stages of manufacture through 
which they pass. 

In some places a girl superintends the working of one, in o- 
thers, two of these looms. Ten or twelve of them can be driven 
fay one horse's power, the expense of which has already been 
calculated ; so that the comparative advantage o€ tl)is mode of 
weaving should be considerable ; tliough the exact ratio of it will 
depend much on the prices paying at tlie time, for such work 
done by hand, as well as on other contingencies, which, ia an 
infant brand) of manufacture, cannot be eitl^er exactly foreseen 
or calculated. In general, however, the difference is somewhere 
about 20 per cent, in the amount of weaving, and from 6 lo 10 
per ceoL on the value of the goods ; besides the certainty with 
which the manufacturer can count on fornording his article m a 
given time. As a drawback, however, on these advantages, the 
pnwer-loom manufacturer, in bad times, cannot easily get rid of 
his machinery ; and if not employed, it soon gets out uf repair ; 
whereas those who employ hnjad-weavera only, can drop them 
whenever their webs are hnished. There are just now, Beveral 
large factories in Lanarkshire, &c. fitting up for the reception of 
about 500 power-looms, which are preparing ; besides 1560 most- 
ly at work, and principally at Mllnton in Dumbartonshire, Dean. 
ston in Stirlingshire, Catrine in Ayrshire ; PoUockshaws, PaiF- 
ley ; Jehnstonj Tboraly-bank ; Busby and Fareaeze in Steahtw- 
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Kliire ; Anderston, Tradestown, Hutch is on town, Cnlton, Gorbals^.. J 
and Blantyrc near Glasgow, in LanartLshire : bo that tliia branch 1 
of the cotton trade is likely soon to become very important ; an(j I 
although looked upon with a Jealous eye by the workmen of thai J 
class, yet, in a political point of view, thie mode of fabricating 1 
cloth is more advantageous to the community, and, in many easeSi I 
will be so even to these men ; for, in a country like Scotlandl I 

{lossessing, as she does, so limited a male population, by employ- 1 
ng artificial, instead of muscular power, a great number of able I 
hien, will be taken from the sedentary and penurious occupation I 
of the loom, to others more healthy and beneflcial, while theif I 
place will be filled up by the other sex, who are constitutionally I 
better fitted for it, and of whom, owing to the unnatural situation I 
of the country, there are, and long has been, a very great re- I 
dundancy. I 

In weaving by power, the machine was frequently obliged to bk J 
Mopped, until the yarn underwent the process of dressing: thia I 
occurred almost every yard, and lost much time ; it was, besides^ I 
Found more inconvenient, from the projecting parts of the ma-. I 
chinery, and other causes, to dress the yarn in the power-lootri, 1 
than ill the common. To avoid dmnng in the loam at all, became I 
therefore a great desideratijni. — Hence dressing machines were J 
constructed. 1 

Dressing in the common way, is performed with two brushes. I 
IL foot or eighteen inches long each, with which the weaver works I 
the flour- dressing, or other mixture upon the jam, for smooth- I 
ing its surface, lo iacilitate the operation of weaving. Its drying I 
J3 then accelerated, either with a hand'fan, a piece of hot iron, i 

' embers, or other contrivance to save time, particularly if the 1 
weather be damp, and the warp heavy. i 

' In the dressing machine there arc two cylinders, as long at I 

; the web is broad : the surface of each of these is covered with I 

I bristles, forming a brush. These cylindrical brushes being fur- J 
.nished with dressing material, in revolving dress the warp, whicb I 

' js made to pass slowly along the surface of the brushes, and is I 
cried in transiln, by one or more revolving fanners, driven by the I 

' came power that moves the brushes and other parts of the ap- I 
|>aratU3. This power may be either muscular or artificial. I 

There have several kinds of Dressing- machines been invented J 
one of which in Scotland is under patent; but the principle i^ 1 
tbem all is nearly alike. With the assistalncc of a man or twoL I 
one machine can dress several webs in a day; and, if well doneUl 

i Ihe power-loom can work thorn without intenuission, except be* J 
ing occasionally stopped for replenishing the shuttle with wef^ I 

' repairing broken yarn and other contingencies. But the dressing I 
niachine has as yet made very little progress, there not being a* I 
fcove n score in Scotland, and these lor power-looms only ; somff 1 
pf which are now working coarse cotton?j without aity diessing I 
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at all, particular care being taken in properly sizing the warp, 
before it is put into the loom. 

Attempts have been made to warp and dress the web at th^ 
same time ; but have not been so successful as was wished. In- 
deed, the process of Warping seems to remain pretty nearly sti^ 
tionary^ It has not been thought necessary to ascertain the num- 
ber of war ping-mills for cotton in Scotland, q^ there are alwayt 
more than what are regularly emp](oyed; but, when it is known 
that the cotton weavers amount to upwards of 50,000, and that 
one mill will on an average warp fqr 90 liv^eavers, the total warp- 
ers wUl rim a,bout 5$5. 

The Winding machine is a very recent; improvement in the 
cotton trade. They are sometimes driven by foot, and sometimes 
by artificial power. They contain from 20 to 14«4< spindles, each. 
One female can attend from 36 to 48 spindles^ — on every one of 
which, thej^e is a bobin, which; winds the yarn from the cope, 
preparatory to being warped. The cope consists of the yarq 
coiled up ip a conical form, 4is it comes from the spindle of the 
mule : — some of the winding machines are constructed so as to 
wind hank ya,rn. The whole of them have generally a long cy- 
lindrical roller, of 3 or 4 inches diameter, which revolve in a 
trough filled with weak mucilage. Upon this roller* the yam, in 
passing to the bobins, receives a partial sizing. In a large ma* 
Xiufactory, the advantage of Hm mode pf winding is very great ; 
for, besides saving of room, one girl, when employed on copes, 
can, in some cases, do as much work as a dozen on the commoH 
wheel of one spindle. 

Several efforts have been made to introduce the winding-ma- 
chine on a smaller scale amongst weavers, for filling their quills 
or pirns in this speedy manner. A fi^w of these were construct- 
ed, which answered the purposi^ pretty well, when properly used : 
But having been put into the Iwmds of females, perhaps prejudice 
ed against them, and little acquainted with mechanical operations 
of that nature, and the coj^t pf the machine amounting to s^ve^al 
pounds, they did not succeed. 

About a dozen of years ago, a laudable and ingenious attempt 
was made in Glasgow, to avoid the process of quill-winding alto- 
gether, by fixing the cope, as it came from the spinner, into the 
shuttle, instead of a pirn ; and to avoid the inconvenience arising 
from the incommodious size of the cope, a machine was invented 
(under patent) for compressing it into small bulk, to answer 
the size of the shuttle : But this scheme, though it promised fair 
in some cases, never became general, and has Igng ago fallen 
asleep. 

Of the manufacture of cotton hosiery in Scotland, Glasgow ig 
the chief seat ; though, as was noticed above, the twvst of which 
they are made, is almost altogether obtained from England; where, 
particularly in Nottinghamshire, this branch of the trade, both 19 
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Epinning and weaving-, has taken deep root. The tntnl nuai- 
})er of stocking frames employed on cotton in Scotland does not 
exceed 2000 ; and tlie amount of goods manufactured is some- 
wfacre about 160,000/, per annum. The cotton weaver's weekly 
wages average about ISs, 6d. Wlicn the frame lie works on i* 
not his own, whidi is ol^en the case, he has to allow about Is, per 
week out of his wages for the use of it. The workmen arc all 
paid by the piece, at so much for each dozen of pairs of stock- 
ings, &c, according to the gauge of the frame in which they arc 
vrroughL 

The gauges run from 14, the coarsest — to +2, the finest ; — 
imd are calculated by the number of leads contained within the 
^ace of three inches, two needles being in each lead. Thus, in 
A 24 gauge frame, there are 16 needles in one inch. 

Since water-twist was invented, much of it has been used hero 
in the fabrication of tapes and other incle goodti cither wholly of 
fiotton, or mixed with linen or woollen. 

Scotland, as already mentioned, has long been famous for her 
Uncn threads. Within these few years, a new species of that ar- 
tide has been introduced, which has succeeded far beyond ex- 
pectation. It is composed of two, and often of three plies of 
COttOD' yam twined together; and, when the material is consi. 
'4cred, its tenacity is wonderful : hence it has ohtained the name 
of Wire Thread, and proved a formidable rival to thread made 
of linen, being both cheaper, and more evenly. Before the pre- 
sent war, large quantities were sent to America. It is still an 
article of considerable eiport to the West Indies and otlier parts, 
and generaily pays the maker well. The twisting process is per- 
jprmed either on a jenny, fitted up for tlie purpose, on a throssil 
frame; or on [he old Dutch thread-mill. It i) then bleached or 
4yedi and sold either in hanks, or coiled up into neat balls, or. 
clues of diOereni stses. The hailing machine is also a ne» in. 
■Mntlon, commonly driven by hand, and contains from 6 to 40 
■pindles; each of which have two motions, similar to two of 
-those of the earth; one on its own axis, the other a diagonal or 
equatorial motion, but botli very slow, round each spindle : But, 
independent thereof, a kind of metal finger revolves, similar to 
flie heck of a lint-wheel; at the end of tliis fi»iger is a hole, 
Utrough whic;h Hie head passes, and is laid with greai accuracy 
and despatch on the spindle, i]] layers or wreaths, until the ball 
accumulates to the size v/anied. The cotton tliread- making and 
boiling is kept rather a secret work in !icntland. The t.ital quan- 
tity made, per year, docs not e^icced £00,000 lib. ; value about 
196.000/. Sterling. 

Connected with the Cotton manufacture, we may notice tho 
9iode of finishing the goods. 

. Some sorts of cottoa goods, befjre being bleached) are sub* 
Ipclpd t« the process gf Singeing, The Sin^cmj maclunc con,i 
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lists of two cylinders, with a handle on the end of each, and 
placed 8 or 10 feet asunderj the one is for receiving the doih, 
while the other delivers it ; and wee versa. Between the cylin- 
ders, is a furnace surmounted by a convex cast-iron platet about 
8 or JO inches broad, and 6 or 8 feet long. The fire in the for- 
nace brings the piece of metal op to a red heat ; — the cloth ii 
then wound from one cyliiider to the other, and both sides of it 
passed on the suiface of the heated plate. The consequence b, 
all the loose ooiy fibres of the cotton are burnt off, and the cloth 
rendered quite bare and smooth. The trade of muslin singeing 
is carried on as a distinct branch : — tlie usual price is abotitapea- 
ay for each piece. 

The Impioved Calender, for gla/ing cloths of various kinds, 
was introduced at Glasgow some years ago, under letters patent. 
It can glaze about lUO pieces, of ^S yards, per day; and itie 
work gives satisfaction to the exporting merchants, both from its 
quality, and the ease with which, in cases of emergency, they can 
complete their shipments. The operation consists in passing the 
cloth between a metal and a paper roller ; one of which, revolv- 
ing quicker than the other, the smooth surface of the former pro- 
duces a fine gloss or polish on the smface of the cloth. Glaxmg, 
though perhjps less perfectly, is yet well performed by the com- 
mon calender. These are generally driven by horses ; though 
the one first mentioned, and a few others in Scotland, are driven 
fay steam, and several by water. The common calender wasfor- 
merly heated by pieces of hot iron thrust into their hollow n.eial 
cylinders or rollers. Of late years, steam has been successfully 
applied by many to that purpose, being conducted by pipes into 
the cylinders. Its heat can be increased above 212, the boiling 
point of water, by the simple contrivance of loading the safety 
valve of the boiler, in which the steam is generated. This heat 
is more regular, and less troublesome, tlian the other. 

Another mode of giving cloth a very superior gloss, is per- 
formed by the friction of a piece of silicious stone, a few inches 
long, rubbed with much force and pressure on the surface of the 
cloth, which has previously been slightly waxed, in order the 
better to acquire a line rich glaie : — this is chieily done on print- 
ed calllcoes; but the process is very tedious and laborious. A 
large and espensive machme, with numerous flints, to glaxe in 
this manner) was made at Glasgow about seven years ago : — it 
was to have been driven by a horse or steam<engine; but could 
not be got to work, so as to answer the purpose intended. The 
same idea has, however, been again taken up'[ and a machine 
has recentljr been constructed, which is at pi'eseni working in 
.Glasgow, and performs well. 

Some sorts of goods are glazed in die mangle j but this is not 
by any means general. The most approved gloss for fine cam- 
brics and shirtings, is given by beetling. In the early stages of 
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the trade, this was performed by muscular power — a man using 
a wooden mallet or beetle in each hand. But now the process is 
performed muth better on the beetling machine, driven by a wa« 
ter* wheel or steam-engine. Several pieces of the cloth are wrap- 
ped round a horizontal cylinder ; upon which, as it revolves on 
its axis, and longitudinally backwards and forwards, twelve or 
more beetles, at proper distances from each other, are alternate- 
ly and rapidly raised, and let fall for half an hour or longer on 
the cloth, which by this means is much improved in look, hav« 
ing acquired a fine silky appearance. 

After the goods are folded, they are subjected to pressure, 
more or less, according to circumstances. The presses most ii| 
use, are those with an iron screw, wrought by levers. Several 
€4 Bramah's aquatic presses have lately been introduced for this 
purpose, and given much satisfaction ; but their number in Scotr 
land does not exceed 10 or 12. 

On the whole, the cotton trade, which may be said not tQ 
have existed above 40 years, has now become the greatest and 
most extensive of any in Scotland, annually producing about six 
millions Sterling, and employing in all its branches 150,006 per- 
sons, young and old. This, however, is not equal to what it may 
be expected this branch of industry will reach, at no very diSr 
tant period. 



Notes omitted in Section on Cotton. 

Imports of Cotton Wool into Clyde alone, at different pC' 
riods, viz. 



In 1775 
1790 
1810 
1811 
1812 



508 bags, &c, 

6,509 — 

38,61* — 

42,7+9 — 

43,080 — 



137,160 lib. 

1,757,504 .. 

9,962,359 .. 
11,002,723 .. 
11,114,640 .. 



Imports of Cotton Wool into Liverpool, at diffierent pe* 
riods, viz. 





Bags, &c 


In 1791 . 


. 68,404 


17S2 


. 72,364 


1793 . 


• 24,971 


1794 


. 38,022 


1795 . 


. 54,841 


1796 . 


. 63,526 


1797 


. 58,258 


1798 


. 66,934 


1799 


. 89,784 


1800 


- 92,580 


1801 


. 98,752 



in 1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1/^10 
1811 
1812 



Bags,&c. 

135,192 
140,291 
153,126 
177,508 
173,074 
196,467 
66,215 
267,283 
320,594 
174,132 
171,551 
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Cotton Wool fmporteci into Great Britabf vla^ 

Lib, 

In 1786 . 19,475,020 
1787 - 23,250,263 



1788 - 20,467,436 

1789 • 32,576,023 

1790 - 31,547,605 



25,463,269 lib. average for 5 yctn, 
[ The abaoe vsas published in 1792^ 



The following Officiai^ Statement from the Castom-Hoase 
was presented to the House of Commons in June \%\%^ 
the Importations during 20 years, viz. 



Cotton Wool Iniport^^ into Great Britain^ 

In 1792 - 34,907,497 

1793 - 19,040,929 

1794 . ?4,358,567 

1795 - 26,401,340 

1796 • 32,126,357 


1797 
J 798 

1799 

1800 
1801 


• 

- 23,954,371 . 

- 31,880,641 

- 43,379,278 

- 56,010,732 

- 56,004,305 


1802 
1803 
1804 
1805 
1906 


- 60,345,600 
. 53,812,284 

- 61,367,329 

- 59,682,406 
. 58,176,283 


1807 
1808 
1809 
1810 
\811 


. 74,925,305 
. 43,615,982 
. 9?,812,282 

- 136,488,935 

- 91,576,535 

— r 87,883,80* ditto 
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Cotton Wooi;, imported into Great Britain, 





Bags. 


n 1802 . 


. 281,389 


1803 . 


' 238,898 


1804 . 


. 242,610 


1805 . 


- 252,620 


1806 . 


- 261,738 


1807 - 


. 282,667 


1808 . 


. 16§,13a 


1809 . 


. 440,382 


1810 . 


. 561,173; 


Igll . 


.• 326,231 


1^13 . 


. 261,205 



'f^p 
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Chap. XVI. App. No. 5. 

No. I.— An ACCOUNT of the NUMBER of VESSELS, their 
TONNAGE, NUMBER of MEN, &c &c. from the Year 1801 
inclusiyei to the Year 181 1 exclusive. 

For the Year 1801, endingSth January 1802. 



tloasters. Inwards.! 


No. of 
Men. 


Ports. . 


boasters. Outward&i 




'No. of 
Vessels. 


Tonnage. 


No. of 
Vessels. 


■ ■■» 
Tonnage. 


Naof 
Men. 


747 


49,635 


3,064 


Aberdeen - - 


603 


87,908 


2,644 


268 


12,852 


970 


Banff 


191 


7,481 


663 


171 


6,609 


709 


Ayr 


196 


7,236 


727 


308 


10,159 


1,031 


Alloa 


1,220 


57,416 


8,854 


270 


8,172 


784 


Anstruther 


230 


8,160 


744 


698 


40,643 


2,739 


BdrrowBtounness - 


1,677 


81,928 


5,786 


J 32 


5,390 


560 


Caithness or Thurso 


188 


7,718 


830 


223 


3,745 


569 


Campbelltown - 


220 


3,800 


666 


376 


11,144 


927 


Dumfries 


237 


9,287 


670 


282 


13,309 


925 


Dunbar 


166 


7,750 


554 


987 


52,628 


3,732 


Dundee 


760 


38,765 


2,841 


38 


1,883 


127 


Fortwilliam 


18 


846 


55 


388 


19,418 


1,213 


Inverness 


394 


10,481 


996 


121 


5,042 


449llrvine 


139 


4,818 


544^ 


se 


1,448 


112'Isleinartin 

1 


50 


1,394 


114 


422 


16,385 


1,399 Kirkaldy 


594 


20,265 


1,756 


183 


7,05^ 


529 


Kirkcudbright - 


202 


9,146 


676 


1927 


116,57,': 


4,481 


Leith 


1,192 


70,269 


4,593 


796 


34,265 


2,778 


Montros;e 


317 


13,874 


1,101 


223 


7,80.^ 


764 


Obai> 


271 


6,914 


887 


56 


2,770 


270 


Orkney or Kirkwall 


71 


3,715 


874? 


740 


32,737 


2,578 


Perth . 


374 


15,589 


1,295 


157 


7,936 


584 


Port-Glasgow - 


140 


7,461 


532 


600 


23,748 


1,771 


Glasgow 


582 


21,631 


1,670 


965 


86,770 


4,151 


Greenock 


1,169 


52,073 


5,056 


99 


4,775 


503 


Prestonpans 


111 


4,436 


307 


701 


19,765 


2,535 


Rothsay 


354 


10,512 


1,830 


29 


1,536 


142 


Stornoway 


61 


2,594 


253 


146 


5,186 


76 


Stranraer - 


121 


6,096 


678 


... 


— 


— 


Portpatrick 


1 


45 


6 


318 


1,643 


359 


Tobermorray - 


107 


1,641 


343 


81 


2,858 


198 


Wigtown 


151 


5,721 


383 


34 


2,050 


149 


Zetland or Lerwick 


37 


2,026 


142 


12,332 


620,934 


41,808 


12,144 


538,995 


43,57Q 



Chap. XVI, Appendix, No. 5. 



S31 



ACCOUNT-^oniinuecL 



For the Year 1802, ending 5th January 1803. 



Coasters. 


Inwards. 


No. of 
Men. 


Ports. 


Coasters. Outwards. 

A 




'No. of 

VcisseU. 


Tonnage. 

t 


No. of 
Vessels. 


_ . . . . _ — ^ 
Tonnage. 


No. of 

Men. 

1 


808 


54,172 


3,368 


Aberdeen - 


687 


41,2)5 


3,021 


329 


15,994 


1,222 


Banflp 


280 


12,077 


1,022 


. 153 


6,498 


691 


Ayr 


213 


7,347 


839 


4Q9 


2,579 


1,686 


Alloa 


1,223 


61,784 


;. 4,049 


241 


8,590 


714 


Anstruther 


242 


9,107 


: 752 


743 


43,427 


2,691 


Borrowstounness - 


1,711 


81,623 


• 5,886 


144 


6,736 


574 


Caithness or Thurso 


133 


5,293 


530 


225 


5,107 


900 


Campbelltown - 


208 


4,779 


960 


433 


13,480 


1,109 


Dumfries 


271 


1 10,818 


■ 771 


222 


10,670 


693 


Dunbar 


155 


7,284 


495 


948 


49,734 


3,690 


Dundee 


873 


41,882 


3,194 


53 


2,796 


196 


Fortwilliam 


26 


1,496 


lOi 


881 


22,190 


1,451 


Inverness 


206 


12,412 


783 


127 


4,872 


533 


Irvine 


95 


2,661 


314 


33 


1,668 


122 


Islemartin 


i 31 


1,448 


109 


SSO 


12,981 


1,090 


Kirkaldy 


' 620 


25,870 


1,919 


179 


7,223 


529 


Kirkcudbright - 


239 


10,864- 


715 


2,010 


8,870 


9,157 


)Leith 


1,064 


71,996 


5,725 


698 


31,445 


2,807 


|VIontrose - 


333 


14,783 


1,162 


181 


5,801 


653 


Oban 


229 


5,450 


833 


53 


3,001 


16S 


Orkney or Kirkwall 


66 


4,452 


359 


839 


36,367 


2,874 


Perth 


438 


18,836 


. 1,355 


172 


6,496 


401 


Port- Glasgow - 


154 


J8,687 


541 


674 


27,377 


2,087 


Glasgow 


6S4 


24,901 


2,008 


927 


42,09 i 


3,942 


Greenock 


1,155 


49,319 


4,452 


117 


5,214 


328 


Prestonpans 


108 


2,24-9 


265 


666 


17,113 


2,009 


Rothsay - . 


410 


12,593 


2,182 


405 


1,964 


191 


Stornoway 


45 


1,792 


181 


157 


6,235 


645 


Stranraer 


150 


5,224 


572 


5 


202 


18 


Portpatrick 


5 


277 


21 


57 


1,519 


171 


Tobermorray 


57 


1,400 


187 


87 


2,221 


223 


Wigtown 


160 


6,904 


410 


61 


3,375 


213 


Zetland or Lerwick 


35 


1,961 


136 


12|456 


600,579 


47,140 


12,306 


568,784 


45,849 



Chap. XVL ApfendiIc, Ko. B, 



ACCOUNT— coBiittaerf. 



For the Year 1803, ending 5th Janiuirf ISM.- 



^■C^.x.T. ln«.ra.. 






Copiers 


Outxardk. 




■"Xo. of 
Vmwls. 


T.™go. 


No. of 
Men. 


Pdcti. 


No, of 


Tonn^. 


No. of 
Men. 


835 


57,1 SS 


3,643 


AberdetQ - 


645 


35,631 


2,90t 


306 


15,679 


1,085 


IJjnff 


262 


10,093 


865 


201 


7,136 


816 


Ayr - - - 


200 


6,195 


707 


4.1.0 


25,560 


1,589 


Alloa - 


1,137 


58,041 


3,702 


182 


6.489 


537 


Ansiruth<r 


213 


7,964 


638 


556 


36,092 


2,181 


B oitows ton tine SS 


1,532 


72,557 


4^18 


131 


5,968 


504 


Caithness or Thurso 


101 


4,887 


2S3 


265 


7,726 


926 


Campbeltown - 


200 


5,968 


702 


SOfi 


13.211 


1,039 


Dumfries 


" 216 


8,707 


613 


333 


16,252 


1,085 


Dunbar - - 


118 


5,722 


399 


?82 


44,955 


3,069 


Dundee 


732 


37.041 


2,71* 


59 


2,G72 


18'_ 


Fort-William - 


29 


1,657 


98 


_ 399 


22,151 


1,455 


Inverness - 


199 


12,211 


793 


• 122 


4,326 


382 


[rvine - - 


1 2+ 


2,875 


338 


* 46 


2,010 


I3S 


h1<;martin 


27 


86+ 


74 


5»b 


10,773 


86G 


Kirkaldy - 


642 


27,786 


2,099 


101 


6,061 


521 


Kirkcudbright - 


167 


7,409 


470 


1,973 


i46,7+P 


8,859 


Leith 


936 


67,580 


4,719 


707 


32,004 


2,574 


Montrose 


311 


13,509 


1,109 


162 


6,216 


551 


Oban . 


220 


7,401 


736 


92 




465 


Orkney or Kirkwall 


84 


4,711 


431 


' T63 


33',314 


2,409 


Penh - 


421 


17,818 


1,321 


' 18'2 


7,226 


551 


Port Glasgow - 


120 


7,202 


42* 


. 652 


26,003 


1,876 


Glasgow - . 


704 


26,291 


1,945 


■ 780 


34.532 


3,147 


Greenock 


1,016 


43,909 


S,32t> 


' 155 


6,532 


478 


Preslonpans 


120 


5.043 


378 


'' 539 


14,771 


l,80fc 


llothsay . 


455 


9,936 


1,367 


56 


2,533 


220 


Siomoway 


31 


1,064 


123 


U2 


4,5 IR 


484 


Stranraer - - 


152 


5.087 


490 


6 


147 


16 


Port Patrick 




253 


27 


8Q 


2,863 


242 


Tobermorray - 


84 


1,710 


263 


98 


3,203 


222 


Wigtown 


150 


5,944 


381. 


70 


4.05(5 


26y 


Zetland or Leraick 


73 


4,343 


294 


11,913 


6!3,«05 


4i,18i 


11,429 


526,259 


39,661! 



Chap. XVI. At*ESdix, JJo. 3. 



ACCOUNT— con(M««/. 



Fbr the Year 1 80*, ending Sth January 1 805. 



Co».^t>. Inwarat 








()m»^rd,. 




Vo.of ' 


Tonnage, 


Nq. of 

Men. 


Votn, 


No. of 


T^n^^. 


No. of 
Men. 


722 


52.438 


3,475 


Aberdeen - 


707 


43,646 


3.322 


265 


12,779 


90S 


Banff 


26 -i 


10,467 


878 


157 


6.S74 


602 


Ayr - 


2o: 


5,587 


658 


475 


27,350 


1,646 


Alloa 


946 


51.95^ 


3,327 


220 


8,257 


63S 


Anstni titer 


237 


8,898 


721 


Cie 


39,025 


2,792 


BorrowstoonnesB 


2,120 


98,530 


7.097 


96 


4,962 


3C2 


Caithness PrThursf 


95 


4,50ff 


356 


197 


5.705 


811 


Campbeltown - 


253 


7.291 


967 


359 


11,021 


901 


Dumfries 


3t9 


13,591 


957 


28* 


13,763 


917 


Dunbar - 


149 


3,193 


528 


805 


45,789 


3,054 


Dundee . 


810 


^ 1,357 


2,«57 


68 


2,720 


201 


Fort AVilliam - 


96 


3,336 


2&S 


399 


22,636 


1,438 


Inverness - 


199 


12,S3S 


772 




3,293 


SOS 


Irvine 


83 


l,9t«8 


85 i 


3S 


1,297 


134 


Islemartin 


26 


1,034 


102 




11,791 


940 


Kirkaldy - 


750 


30,158 


2,265 


156 


6,516 


439 


Kirkcudbright - 


205 


9.110 


sm 


2,960 


103,743 


7,666 


Leilh - 


8sr, 


68,606 


4.590 


70a 


33,280 


2,609 


Montrose 


369 


18,045 


l,SSl 


160 


6,715 


555 


Oban - 


)C3 


5,1.56 


52» 


80 


4,412 


408 


Orkney or Kkkwidl 


78 


4,267 


367 


775 


35,786 


2,644 


Perth - 


.502 


23.302 


l,6fiS 


194 


9,305 


58^ 


Port Glasgow - 


115 


7,548 


+37 


745 


29,847 


2,047 


Glasgow 


7R7 


26.532 


I,9.?S 


637 


30,388 


2,678 


CJrceaock - 


829 


34,255 


2.W0 


169 


6,782 


505 


Preston pans 


93 


3,874 


259 


3iSi 


I4,?44 


1,784 


Rothsay 


219 


7,685 


l,5Ri> 


S5 


1,614 


139 


StommvaT 


35 


1,164 


i;s9 


115 


3,405 


320 


Stranraer - 


153 


4,919 


419 


12 


418 


3;^ 


Port Pauick - 


S 


272 


2S 


70 


2,395 


206 


Tobennoiray - 


67 


1,528 


199 


106 


S.875 


266 


\\'igiown - - 


1 77 


7,077 


5S0 


4b 


1.94T 


191 


ZedandgrLenrick 


S8 


2,412 


152 


IS,6i4 


564,374 


42,19f 


12.13ff 


569,007 


42,473 



Chap. XVI. AppENDntj No. St 



ACCOUNT— <:OTfMK«/. 



For the Year 1805, endiog Sth January 1806- 



Co^,U:t 


I[.»ar<k 


Nn. of 


PoiLT^ 


CoRslDf, Outtrards 




'No. of 
Vcascls. 


Tonnage. 


No. of 


Tonnflge 


Men. 


: 8r75 


00,666 


3,859 


Aberdeen - - 


816 


51,618 


5,771 


S3:) 


15.741 


1,082 


Banff . 


283 


11,690 


915 


lib 


5,606 


471 


Ayr- - - 


219 


5,116 


5GI 


\- 520 


26,519 


1,625 


Alloa - 


964 


46,752 


2,831 


: S99 


10,69] 


899 


Anstruther 


245 


9,380 


713 


.' 682 


42,294 


2,788 


fBo'nessandInO 
( Terkeilliing / 


2.279 


109,914 


6,793 


. 100 


4,973 


367 


Caithneaeor Thurso 


158 


7,915 


6tS 


■ 231 


7,855 


911 


Camphcltown 


249 


6,519 


m 


■375 


12,200 


902 


Dumfries • 


332 


13,635 


m 


S2& 


14,208 


1,028 


Dunbar 


146 


7,735 


m 


. 852 


48,491 


S,303 


Dundee - - 


852 


44,506 


3,114 


SO 


3,667 


263 


Fort William - 


91 


4,316 


294 


S36 


ID.^St 


I,25'i 


Inverness - 


278 


17,751 


1,089 


. 122 


4,065 


357 


Irvine - , 


125 


2,790 


330 


S9 


1,418 


123 


Islemartin 


35 


1.644 


157 


21-9 


9,556 


739 


Kirkaldy • 


635 


24.490 


1,9S4 


160 


6,317 


450 


Kirkcudbricbt - 


205 


8.285 


549 


2,260 


125.800 


8,968 


Leith : 


1,190 


81,512 


5,91S 


755 


36,459 


2,794 


Montrose - 


396 


18,484 


1,449 


195 


6,722 


594 


Oban - 


215 


6,021 


■ 650 


59 


3,009 


268 


Orkney or Kirkwal 


77 


4,124 


357 


786 


36,744 


2,535 


Perth . 


459 


20,259 


' 1,4(3 


S22 


10,177 


673 


Port Glasgow 


138 


9,336 


SiS 


875 


36,287 


2,399 


GioBgow - 


884 


31,55i' 


2,248 


621 


27,627 


2,1 SS 


Greenock 


816 


33,047 


2,615 


178 


7,60+ 


557 


Presto npan 3 


107 


4.293 


. SSa 


444 


12,537 


1,577 


Roihsay - 


369 


9,278 


1,333 


33 


1,631 


1+5 


Stornon-ay 


35 


1,247 


131 


123 


3,959 


361 


Sti-anrner - . 


■ 145 


3.591 


3-0 




333 


28 


Port Patrick - 


3 


157 


IS 


SO 


1,869 


215 


Toberniurray 


114 


1.900 


289 


JOS 


4,150 


286 


Wigtown 


140 


, 5,600 


■ 393 


39 


2,393 


150 




Zetland gr Lerwick 


37 


2,283 


140 


12,487 


6,100,882 


44, 19^ 


13,03^ 


606,735 


4*,173 



p^^^^^^^^^^^^^^^^^ 


^^P^l 


* CiMP. XVI. Appenoik, 


No. 5. 335 


L ACCOVHT—conlmued. 


f For the Year 1806, ending 5tii January 1807. 


lUiteiB. IuwmJs. 


No. of 
Urn. 


Pdkt*. 


Couurs. OuIwarJs 


No. of 
Men. 


1L£ 


Tonnage. 


No. at 


Tonnage 


, 901 


65,419 


4,250 


.Aberdeen - - 


830 


54.780 


3,990 


r S16 


16,137 


1,044 


Banff - . 


252 


10,873 


802 


> 162 


6,192 


559 


Ayr - - 


206 


6,559 


597 


1 5S3 


27,544 


1,682 


Alloa - 


1,033 


49.374 


3,115 


• SOS 


11,191 


810 


Anstruther 


328 


12,707 


332 


804 


46,42fi 


3,186 


f fio'nessandin-) 
X verkeilhing J 
Caithness or Thurea 


^,257 


105,942 


7,374 


197 


7,466 


513 


168 


7,993 


611 


Sl£ 


7,282 


864 


Campbelllown . 


203 


6.177 


789 


. 390 


14,312 


1,044 


Dumfries 


257 


10,304 


69S 


f SSI 


16,825 


1.075 


Dunbar 


158 


6,706 


427 


' 785 


45,521 


3,048 


Dundee 


775 


41,540 


2,986 


, 78 


3.797 


257 


Fort William . 


i09 


5,296 


352 


413 


24,665 


1,542 


Inverness - . 


267 


16,061 


1,043 


102 


2,991 


285 


[rvine 


116 


2,426 


300 


. 3* 


1,387 


123 


[slemartin 


28 


1,351 


117 


|. 512 


20,392 


1,612 


Kirkaldy 


819 


33.S41 


2,700 


r . 167 


5,910 


443 


Kirkcudbright - 


182 


7,155 


517 


.■«,9S4 


136,552 


9,838 


Leilh - 


1,070 


81,728 


5,830 


778 


36,869 


2,837 


.Vlontrose 


490 


22,247 


1,744 


161 


6, lit 


529 


Oban 


im 


5,157 


536 


«S 


3,18* 


278 


Orkney or Kirkwall 


78 


3,992 


36* 


82S 


39,36S 


2.800 


Perth . - 


538 


25.731 


1,804 


182 


9,273 


587 


Port-Glasgow . 


■ 152 


10,163 


603 


67? 


38,477 


2,579 


Glasgow 


880 


33,097 


2.461 


658 


29,871 


2,402 


Greenock 


784 


33,715 


2,556 


15S 

4S2 


6,590 
12,697 


456 
1,532 


Preston pans 


146 


5.498 
11,058 


41 + 
1,565 


Roliisay 


340 


46 

125 


2,104 
3,774 


205 
316 


StomoH'ay 


36 


1,096 

5,484 


122 
422 


Stranraer - 


180 


fi 


253 


20 


Ponpatrick 


4 


139 


13 


101 


3,607 


257 


Wigtown - 


153 


6,347 


44-2 


46 


2,812 


165 


Zetland or Lerwick 


35 


2,090 


123 


63 


2,458 


206 


fobermorray 


75 


1,2W 


23'/ 


12,99* 


657,310 


47,300 


I3,1U 


626.851 


46,576 


TOt. tl. Y 


M 



Chap. XVl. Appendix, Ko. !?. 



ACCOUNT— conii/Jtierf, 



For the Year 1807. ending 5th January 1S08. 



CowiiGrb. 


ln*«ri. 


No. of 
Men. 


ronrt. 


CoA'^ters. UuKranb. 




' No. of 
VkmU. 


Tonnage. 


No. of 
Vessels. 


Tonnage. 


No. of 
Mm. 


919 


66,797 


4,449 


Aberdeen 


762 


S2.S83 


3,855 


Sir, 


16,266 


1,122 


Banff . 


233 


10,953 


81K 


168 


5,49.5 


4,80 


Ayr - - 


183 


6.475 


563 


443 


22.300 


1,423 


Alloa 


1,027 


51,053 


3,188 


344 


14,430 


£;8] 


Anstruther 


244 


8.488 


637 


756 


44,506 


2,849 


Borrowstnunfiess - 


1,848 


100,001 


5,206 


164 


7,463 


5-54 


Caithness or Thurso 


230 


8,004 


790 


192 


e.OGi' 


627 


Campbeltonm - 


261 


7,253 


828 


502 


18,471 


1,353 


Dumfries 


248 


10,266 


692 


361 


17,844 


1,098 


Dunbar 


122 


6,272 


S85 


918 


56,156 


3,767 


Dundee 


838 


43,045 


3,1.54 


86 


3,959 


278 


Fortwilliam - 


82 


3,718 


25* 


365 


22,415 


1,427 


[nvernesa 


267 


16,092 


97S 


111 


4,887 


368 


Irvine - - 


144 


2,686 


S15 


1] 


351 


S6 


Islemartin 


23 


970 


lOH 


615 


24,86.5 


2,101 


Kirkaldy 


851 


34,768 


2,813 


209 


8,777 


603 


Kirkcudbright - 


188 


7,694 


BW 


E.252 


138,657 


10,359 


Leith . - 


949 


71,941 


4,970 


801 


39,623 


3,084 


Montrose 


434 


20,707 


1,611 


150 


5,516 


444 


Oban 


143 


4,686 


411 


59 


3,527 


285 


Orkney or Kirkwall 


68 


3,997 


528 


809 


38.953 


2,679 


Perth 


438 


21,181 


1,415 


162 


8,683 


454 


Port-Glasgow - 


19.-J 


12,871 


755 


970 


42,623 


2,917 


Glasgow 


873 


33,965 


2,440 


£40 


27,838 


2,175 


Greenock 


700 


29,586 


2,257 


198 


7,851 


552 


Prestonpans - 


113 


3,621 


S65 


410 


12,459 


1,454 


Rothiay 


432 


10,750 


1,395 


»£ 86 


1,754 


167 


Stornoway 


64 


2,477 


250 


B-113 


3,612 


274 


Stranraer 


158 


5,208 


377 


W ' 


301 


20 


Portpatrick - 


1 


56 


3 


*■ 5S 


1,406 


135 


Tobermorray - 


7S 


1,122 


183 


■ 122 


4,915 


31-2 


Wigtown - 


145 


6,245 


4SS 


42 


2,697 


161 


Zetland OT Lerwick 


33 


2,313 


m 








13,229 


681,454 


49,018 


12,368 


600,977 


4%M^ 



600,977 «M» 



^ 


ChaK XTI. Appe]?di)C, >^o. S. ^^H^^M 


i 

Torn 


ACCOUNT— condH 


4 

anuary 1309. ^\, 


e Year 1808, ehdiiig 5th . 


(.uasleta. iDwanlL 






Cocsten. Uulivard^J 


'jfAOf 


Tonni^e. 


No- of 


FoMts. 


No. of 


T 1 No. of 


V^wb 


Men. 




V«sels 


Tonnige. jj^^ 


f 911 
(-306 


Q4.4.57 

16,386 


4,254 
1,055 




78- 


1 50,68 
9,76 


S,64S 

776 


Banff 


22 


r 127 


4,580 


375 


Ayr - 


18< 


3,83 


49S 


f 457 


25,*90 


1,514 


Alloa - - - 


1,01 


50,11 


3,07* 


. 343 


12,976 


926 


Anstrulher 


24 


9,12 


675 


[♦70« 


42,563 


2,581 


BorrowtounnGBs - 


1,91 


103,02 


6,24S 


w 166 


8,252 


569 


Caithness or Tburao 


19 


7,57 


728 


». 188 


5,511 


619 


CainjibeitowQ • 


2U 


6,5S£ 


726 , 


.- 541 


20.504 


1,488 


Dumfries - •• 


22 


9,53. 


63? ^^ 


1348 


17,657 


1,697 


Dunbar . - 


126 


6,46C 


406 ^M 


' S67 


59,489 


4.030 


Dundee - - 


Slfi 


43,056 


3,221 ^H 


' 74 


3,425 


225 


Fort-Willism - 


on 


4,524 


295 ^H 


1 446 

i 135 


27,806 
4,353 


1,669 

347 


[nverness . - 


269 


I8,58S 
4,78C 


Iil7S .^H 

412 ^m 


[fvine 


166 


18 


616 


65 


Islemartin 


19 


66R 


6S ^M 


'CSS 


22,662 


1.749 


KIrkaldy 


871 


35,788 


2,799 ^H 


w 105 


7,248 


508 


Kirkcudbright - 


209 


9,3 Ifi 


580 ^m 


fc074 


129,388 


8,403 


Leith 




76,151 


%,218 ^H 


1797 


41,489 


3,184 


Montrose - 


379 


18,.';07 


1,434. ^H 


1-151 


5,668 


489 


Oban 


]6^ 


4,749 


47« ^m 


r 85 


4.936 


422 


Orkaeyor Kirkwall 


69 


4,457 


S92 ^H 


p 186 


43,158 


2,978 


Perth 


262 


15,448 


86ft ^m 


1.145 


8,266 


510 


Port-Glasgow . 


164 


11,682 


470 ^H 


1.1185 


39.478 


2.696 


GIbssow 


847 


Se,448 


2,529 ^H 


i.*n 


23,ai9 


1,717 


Greenock - 


60S 


26,684 


1,959 ^B 


|.«I2 


8,662 


638 


r'restonpoDS 


62 


2,609 


199 ^H 


,,»29 


8,612 


1,028 


ioihsay 


375; 


8,434 


1,087 ^H 


. 36 


1,754 


154 


Stomoway 


4& 


2,392 


2IS. ^B 


137 
5 


3,596 

. 222 


203 
13 


Stranraer 
'ortpatrick 


16t 

) 


5,361 


'°t ■ 


52 


^ ^H 


► 57 


1,790 


176 


roboriBorray - 


91 


1^53 


246 ■ ^H 


,136 


5.225 


33f 


Wig.on - - 


147 


6.418 


395 ^H 


, 38 


li,667 


18(' 


Zetland or Lemick 


4t 


2,786 


206 ^H 


|MI38| 672,1051 


46,795 


11,501. 


594,545 


42,oy^ -^ 


L 
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ACCOV^t— continued. 



For the Year 1809, ending 5th January 1810. 



C»BSt.« 


Inivords. 


No. of 


Pouts. 


CoasCcn Outuvnls. 




'No of 




No of 




Sa.Qt 


Vessels. 


Tonnage. 


Men. 




\e^U. 


Tonnage. 


Men. 


1,026 


73,970 


4,816 


Aberdeen - 


799 


51,989 


3,7eo 


328 


15,991 


lyl33 


Banff 


S25 


9,079 


7*0 


15+ 


5.045 


434 


Ayr 


181 


5,746 


489 


S88 


19.960 


1,138 


Alloa 


902 


52,849 


2,685 


431 


16,611 


1,154 


Anstruthcr - - 


265 


9.149 


665 


746 


44,252 


2,696 


Borrowstounness 


2,402 


113,240 


7,321 


256 


11,253 


803 


Caithness or Thurso 


180 


8,684 


597 


202 


6,271 


639 


Campbeltowfi 


199 


6,240 


645 


485 


18,035 


1,238 


Dumfries - 


276 


1 1,445 


TaS 


380 


18,566 


1,172 


Dunbar - 


155 


7,516 


483 


1,234 


70,032 


4,774 


Dundee • 


872 


35,494 


S,3S6 


71 


3,499 


218 


1-orl William - 


96 


4,658 


301 


416 


26,167 


1,551 


Inverness - 


579 


38,896 


2.432 


ISl 


4,736 


368 


[rvine 


165 


4,316 


412 


15 


441 


46 


Islemartin 


15 


535 


4S 


566 


23,718 


1,773 


Kirkaldy - - 


864 


35,747 


2,751 


185 


7,299 


511 


Kirkcudbrif'ht . 


194 


8,870 


566 


2,765 


162,299 


10,167 


Leith 


1,113 


84,41? 


5,023 


901 


47,575 


3,348 


Montrose - 


383 


19,318 


1,315 


IGO 


5.336 


487 


Oban 


226 


4,732 


638 


72 


4,109 


367 


Orkney or Kirkwall 


74 


4,262 


370 


865 


40,125 


2,974 


Perth 


430 


19,214 


1,588 


147 


7,546 


476 


Port Glasgow 


182 


12,103 


657 


915 


41,238 


2.B26 


Glasgow 


841 


35,805 


2^5,5 


fiU 


24,654 


1,742 


Greenock - 


592 


27,550 


1,921 


205 


8,306 


599 


Prestonpans - 


80 


3,529 


234 


S65 


9,935 


1,101 


Rolhsay - 


387 


9,892 


1,183 


t ^^ 


1,559 


147 


StornowaT - 


35 


1,571 


156 


PlS9 


4,238 


348 


Stranraer . - 


141 


♦,140 


346 


E 8 


298 


20 


Port Patrick - 


_ 




_ 


■* SI 


1.64S 


140 


Tobermorray 


68 


1,804 


185 


' 145 


5,634 


404 


Wigtown 


155 


6,128 


411 


S3 


2,015 


177 


Zetland orLerwick 


29 


1,798 


153 


14,881 


692,559 


50,832 


13,205 


610,710 


44,SS9 
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ACCOlJiJT—contimed. ^^H 


^^^ Fori 


iie Year 1810, emling 5th ^ 


^^M 




pGoMWrs Inwards. 


No. of 


Fonis. 


~No'.nf 


Uuiward^ 


No. of ^^H 


'Naof 






Vessels. 


Tounagc 


Meu. 




Vessels 


Tonnpge 


^^H 


^-i.ioo 


78,676 


4,85 


Aberdeen - 


73( 


47,76f 


3,21S ^H 


342 


17,13- 


1,194 


Banff 


237 


9.64^ 


76S ^H 


'155 


6,87h 


46E 


Ayr 


23 


6.748 


599 ^H 


«*2* 


21,75t 


1.226 


Alloa. 


SIS 


45,35S 


2,663 ^^M 


••466 


17,743 


1,MS 


Ansrruther - 


19f 


6.430 


i'*? ^H 


'VIS 


* 1,492 


2,575 


Borrowstounness - 


2.47" 


112,418 


7,040 ^^M 


i«i2 


10.953 


SiS 


Caithness or Thurso 


23o 


10,698 


809 ^^M 


r«40 


6.803 


815 


Campbelhown - 


1S8 


5,737 


636 ^^M 


■S70 


2I,S91 


l,22,-> 


Dumfries - 


283 


13,20f 


82.« ^^M 


«35» 


16,9+9 


1,08' 


Dunbar 


156 


6,989 


495 ^H 


5i8r 

' 90 


47,380 


4,820 


Dundee • 


868 


46.420 


3,654 ^^M 


4.,00i 


264 


Fort William - 


140 


6.64? 


413 ^^M 


■478 


SO.54-2 


1,795 


InTcrness - 


460 


26,59f 


1,765 ^H 


■119 


i.nii 


360 


Ifvine 


152 


4,208 


382 '^H 


14 


G78 


49 


Islemartin 


22 


965 


79 ^H 


•^678 


28,203 


S.]*!! 


Kirkaldy - 


S33 


33.9*1 


2,763 ^H 


"SB? 


9,051 


636 


Kirkcudbnght ■ 


201 


8,646 


560 ^^M 


»94S 


167,928 


10,064 


Leith 


1,510 


96.552 


6,151 ^^M 


50,228 


3,315 


Montrose r 


447 


22,191 


1,519 ^H 


"213 


6,6;n 


621 


Oban 


2?2 


5,601 


814 ^^1 


99 


4.9Sa 


391 


Orkney or Kirkwall 


88 


4,547 


357 ^H 


875 


41,506 


2,645 


Penh 


43] 


20,036 


1,325 ^H 


154 


8.772 


510 


Pnrt-Glasgow . 


247 


16,612 


806 ^^M 


1,111 

583 


S3,*19 


3,506 


Glasgow - - 


985 


43,377 


3,081 ^^H 


31,497 


2,27fi 


jreenock - 


811 


99.935 


2,579 ^H 


208 


7,2*1 


606 


PresWiipao* - ' 


90 


4,119 


283 ^^M 


'*74 


14,657 


1380 


Rothsay - 


972 


10,519 


1,257 ^H 


1- 35 


1,809 


16'J 


Stornowar - - 


53 


2.436 


223 ^H 


I1S5 


*,*5i 


.348 


Stranraer 


124 


4,183 


321 ^H 


5 


203 


14 


I'ortpa trick - - 


1 


52 


i ^^H 


44 


I,3i6 


122 


rubermorray • 


64 


i,6'2^ 


16« ^H 


161 


6.576 


+34 


Wigtown - - 


147 


6,174 


425 ^^M 


51 


3,248 


25'i 


Zetland or Lerwick 


49 


3,047 


235 ^H 


54 


3.416 


207 


Grangemouth 


46 


3,066 


176 ^^1 


1,496 


771,587 


51,563 


14,176 


736,492 


45^27 ^^1 


L 
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ABSTRACT of tlie afor^ing ACCOUNT. 



t™Bt«, lnwa,.k 1 


No. of 


Ye«». 


Cooiltrb Ouiwards. 




No of ' 


No. of 
Vessels. 




No,ef 


VssUls. 


Tonnige. 


MCIL 




Tonnsge. 


tUeiL 


12,332 


620,93* 


41,808 


1802 


12,144 


533,995 


45.570 


12,*56 


600,579 


47,140 


1803 


12,306 


568,78* 


45,849 


11,913 


613,905 


44,189 


1804 


11,429 


526,259 


39,66+ 


12,644 


564,37+ 


42,199 


1805 


12,136 


569.037 


42,475 


12,487 


610,882 


44,191. 


1806 


13,039 


606,735 


44,178 


12,994 


CiT.SlO 


47,300 


1807 


13,115 


626,851 


46,576 


13,229 


681,454 


49,018 


1808 


12,368 


600,977 


42,441 


J 2,938 


672,105 


46,795 


180S 


11,500 


591-,545 


42,033 


H,331 


692,559 


50,832 


1810 


13,205 


640,710 


44,5b9 


15,4% 


771,587 


51,563 


1811 


14,176 


736.492 


45,827 


130,820 


6,485,689 


465,036 


Totals 


125,418 


G,004,385 


437.207 



CusTou>HousE, EoiMBUitGHt ISJA February, 1818. 

Albx. MiTCRtti., RegUter of Shij^iff 
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No. II— - Abstract 09 the Com&titutiok and Ob« 
JEOTS ojp the Bank of Scotland. 

WHiParll.§5. 
14^Ge(xac.52. 
S4* Geo* ff c,S. 

■' L The Bank of Scotland is a public National 32.Geo,5.c2S. 
Establishment, erected and ref^lated by the Legis- 54. Oto,3, c. 19. 
lature, and not by private contract. ". . ^-^^^^^'^^^ 

• n. The statutoiT capital is at present One Mii« 44.Geaa.c25* 
KoQ and a Half of rounds Sterling. It is raised by 
*" vohmtanr subscription, and^as b^ subscribed for. 
One million has been called for, and paid in. 

' ' nL Subscribers, if not under obligations to the WmPvLl.fSu 
^, Bank, may, at pleasure, tr^|[i8fer their right. If 
jttnii^P obligation to the Bank, the obligation must 
' be previously liquidated, or the proceeds of the sale 

applied towards such liquidation. Transfers are made WmP«rli.§5. 

by a short assignment and acceptance thereof, both 

in a register appointed for that purpose. The ex« 

Snse, besides the Government stamp, is eleven shil* 

IV. Bank of Scotland Stock may be acquu^, WmParLi.$5k 
m any portions, by any person, community, or o- **• ^^'^' ^' 2* 
ther lawful party whatsoever, without Selection, Ex- 

elusion, or Limitation of Numbers. 

V. Bank of Scotland Stock majr be conveyed by WmParLi.§5. 
latter-will ; and, if specially mentioned, without ex- 
pense of confirmation. It cannot be arrested ; but 

the individual holder's right may be adjudged. Di* 
▼idends may be arrested. 

VI. The Bank of Scotland is a public Ineorpora- WmParLi. J5. 
lion by act of Parliament. Its transactions are dis- 
tinct- (i;om those of individual stockholders, and 

iheirs from those of the Bank. 

VII. The establishment is expressly debarred from WjiiParl.i.$5. 
any other businesi> than that of banking. 

VIII. The management is vened in a Governor, WmParLl.§5* 
Dqputy-Govemori twelve Ordinary, and twelve Ex« 



^ 



14, GeD.3, C.32. traorclinary Directors. They are all chosen annua!- 
^4.Geo.3c.S3. ly, on the last Tuesday of March, by the Stock- 
holders at large. The Governor must hold, at llie 
least, 2000/. of Btock ; the Deputy- Governor, ISOO/.j 
and each Director, 750/. They swear to be cqunl 
to all persons. L.2aO of Stock give a vote in elec- 
tion of Directors. Proprietors above 2S0i have a 
vote Tor eacli 250/., In the extent of 5000^ N«ne 
can have a^ove twenty votes. 

XfmP«rLi.§S. IX. The executive part is conducted by a Trea- 
surer, Secretary, and other pnbh'c ORicers, all ewom. 
Those having the official charge of c&shi find doe 
security. No Director can hold any inferior office. 

WmParLl.S5. X- The Board of Directore sits, and the general 
administration of the Bank, and local business of E- 
dinburgh, are conducted, at the Bank's public head 
office there. For the other parti of the kingdi 
the Bank has its regular public offie 
pal towns thereof, under the official 
adminigtration, to the extent, and i 
ter-mentioned, of its Agents, 
its Accountants. Its agents give di 



R«solulion of 
Cnurt, 28. Feb- 

iuaiy 1793. 



berl 



pnnci- 

id subordinate 

the terms af- 

' check of 

security. 

XI. The Bank takes in money, at all its public 
offices, on deposit receipts or promissory notes. Ai 
the head office, draughts on London, or on any at 
the agencies, are given. At cacii agency, draught! 
on London, or on the head office, are given. All 
these documents are on the Bank's engraved ckaJt, 
and xded xdlk the Bank's seal. They are signed, 
if at Edinburgh, by the Treasurer, and cmmter. 
signed by the principal Accountant. If at an agen- 
cy, they must he signed by the Bank's sgert as a- 
^e->it, and countersigned by ihv Bank's accountant fiw 
that agency; otlierwise diey infer no obligation nn 
tlie Bank. 

XII, Tlie Bank, which, till lately, allowed only 
'- 3 per cent, on money deposited with ft at ita bead 

office, now allows 4 per cent, on money so deposit- 
ed, if it lye six months. 

Ttesoludon of XIII. Bills on London, Edinburgh, or any town 
Court, 23. Ftb- ^{,g|.g (he Bank has its official correspondents, are 
discounted, and purchased at all the Bank's public 
offices. The Bank's agents judge, in ordinary casn, 
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cf the bills presented, to that parties meet with no 
delif. The Bank does not sell, at any of its offices, 
the bills which it has discounted and purchased. 
Its agents can indorse iu bills only officially to the 
Treasurer. 



S«»9 



XIV. The Bank f 

any of its 



credit on cash-accounts at Resblutim 
1 bond, with security. Appli- Court, as.Fd*-^ \ 
cations for cash-accounts are judged of by the Court "'"'^ "^^■ 
of Directors alone. Such applicaticKis are given in 
to the ofiice where the cash-account is wanted, and 
fnnst specify the credit desired, and the names and 
designations of the applicant and proposed eo-obli- 
gants, and of individual partners, where copartner- 
ies are proposed. By these credits, accommodation! 
are given to Commerce, Manufactures, and Agri- 
culture. Repayments are taken aii often as conve. 
nient. It h understood that these credits are not 
used as dead loans, to produce interest only. la 
the fair course of business, the advantage of the 
Bank is consulted by an active circulation of its 
notes, and by frequent repayments to it iit a waf 
least afTecting tliat circulation. 

XV. The Bank of Scotland lately divided seven Acuof Geoerd * 
per cent,, and now divides seven and a half per cent. Meetings, 
per annum, on that part of its capital stock, or one 5j'**^i;',*o\'i 
inillinn of pounds .Sterling, paid in. Ihe dividends 
are paid regularly twice a year, without expense. 
They may be drawn at any of the Bank's offices. 
As the Blink p.iys property- tax, as a public Incor- 
poration, the full dividends arc paid to the indivi- 
dual stockholders, without retention or deduction of 
property-tax i and the individual stockholder is not 
chargeable with property-tax for the dividend so 
paid to him. 

PnMUhed hif Order of the't 
CoHHT OF Directors, V 
»th April, 1811. J 
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CiiAF. XVI. App. No. 6, 

ExTHACTE Jram a Paper read b^re the States qf Swedkk iu 
a General Diet keldat Stockholm in 174fi and 1747, entUUdfh 
' • Dutck Gold Mine. ' 

About 200 years ago, an Englishman, Williain Belkiason, 
taught the Dutch die manner of dressing, salting, and barre!- 
ling herrings- He taught tliem how to take and salt cod upon 
the sea coasts. So industrious were the Dutch, and so much 
did the trade increase, that in 1601 the Dutch fined out 900 
vessels, and 1500 busses, for the cod and herring fishery. Each 
of these 1500"busses employed other three vessels to supply them 
with salt and empty barrels, and to transport the fish ; so that 
6900 vessels were employed in this trade. 

Sir Walter Raleigh assured James I. that the Dutch fished on 
the coasts of Britain with 3000 vessels, and 50,000 men, exclo- 
sive of the vessels employed in transporting their herrings to o- 
ther countries ; which, according to him, amounted to 9000, and 
150,000 men. He added, that 20 busses of herrings were suf. 
ficient for the maintenance of 8000 souls comprehending wo- 
men and children ; and that the Dutch bad annually 20,001) ves- 
sels at sea for the sole article of fishing. 

M. D'Aitzema, resident from the Hans Towns at the Hagne, 
and the celebrated Du MoreliD, certify, that in thetr time the 
Dutch drew from the sea 300,000 tons of herrings and other salt 
fish. 

Dr Benjamin Wprsley, Secretary of State for the Dcpartmenu 
of Trade and Plantations to Charles II., was sent to Holland in 
1667 to inform himself exactly of the fishery which the Dutch 
tarried on in tlie North S«a. By his report, the Dutch herring 
fishery amounted to three millions Sterling. He proved this by 
the number of busses, then 1600 ; — by the quantity of fisli tat 
en by each buss; — by the customhouse accounts of Holland, 
Ziialand, and Friezland ; — and by the price offish in every place 
to which the Dutch went. This value exceeded the manufitc. 
tures of England at that lime, or the mines of America. 

Sir Walter demonstrated, that 1000/. employed in the fishery 
maintained more people than 5000/. in any other branch of com- 
merce. One buss bred 10 sailors. 

De Witt, the pensionary, published his work in IG62, viz. the 
* Func/aiueiilol Maxims of the Hfudlic of Holland j ' and he cal- 
«il(ates tliat 750,000 people liyed by the fishery. 
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■ Chap. XVI. App. No. 7. 
Am Account of the friijcipal Hoads ih Scoilakd. 

From that laudable spirit of improvement which of late year* -^ 
has every where manifested itself in Scotland, substantial roadv 
have been mode in oil directions. The great leading highwayt ' 
being connected by cross roads, the communication with tlvi I 
towns, villages, and SEUi-ports, is open to every district or parish;* I 
and thus, the products ofiaduiitry are freely circulated through' J 
out every part of the kingdom. The followiug roads, howeve«V 1 
may be considered the priacipol highways in Scotland; and theig* | 
are lumjnkt over their greatest extent, with the L>xccption of thoi^ I 
in the Highlands termed militari/, from having been made by tb^ \ 
army; and those al!!o in the northern districts where the publEJ^ J 
aid has rendered the collection of toll-dues unnecessary; aittf I 
where, indeed, from the small number of travellers, any toll thaf 1 
might be levied would not probably defray the expense of thef 
collection, ' 1 

lit, Kmd^from EdinbuTgh lo F.ngluiid, fhe JVeslern Coatl ^^ 
Scaltand, Ac. — From the extremity of Caithness to the border»' . 
of England, it may be said that the country is now intersected 
by roads in every direction, • But for tlie sake of dislincl enn- 
meration, we shall first mention those which, diverging from Edin- 
burgh, intersect the southern and western counties of Scotland. 
From Edinburgh to Berwick, a great road posses through Had- 
dington and Dunbar, 55 miles. Another road goes through Dal- 
keith and Lauder, to Jedburgh, \5 milei*; and thence to New. 
castle-upon-Tyne. A third rood passes through Mlddleton and' 
Alelrose, to Jedhurgli, 46 miles. These roads intersect the shiret 
of Edinburgh, Haddington, Roxburgh, and Berwick. In a west- 
ern direction, two roads go from Ediriburgh to Carlisle, in Eng- 
land; — the one, through Middleton and Bankhnuse, to Haw- 
ick, 47 miles — the other through Howgate and Peebles, to the 
same place, 54 miles; and tht'nce by Langholm to Carlisle. 
In a still more westerly direction, two roads pass from Edin. 
burgh to Dumfries ; — the one by Howgate and Moffat, 71 miles 
— and the other by Linton and MofFat, 74 miles. These rnada 
intersect the counties of Edinbur);h, Peebles, and Dumfries- 
Two roads also go froiri Edinburgh to Kirkcudbright, and to 
Wigton and Whithorn. The one passes through Biggar, &c. to 
Kirkcudbriglii, 99 mites — and the other, through Linton, Dol- 
phington, and Biggar, to Whithorni 116 miles. These roads 

to remain to tra completed, but the nt- 
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intersect the shires of Edinburgli, Peebles, Lanark) DHmfnes, 
Kirkcudbright, and Wigton, From Edinburgh to Ayr, there are 
two roads; and thence one proceeds along the Frith of Clyde to 
Port -Patrick, on the Irish Channel. 129 miles from Edinburgh. 
Three roads go from Edinburgh to Glasgow; — the first by Holy- 
town, 44 miles — the second by Airdrie, 4S miles — and the third 
by Falkirk, 48 miles. Tliese rnads intersect the shires nf Lio- 
lithgow, Lanark, and the western counties of Scotland, 

^, Roads from Glasgow io England, and the Western Coast of 
Bcotlanii. — From Glasgow, a. road pa&scs through Hamilton and 
MoiFst.to Grelnn, »8 miles; and thence to Carlisle. Two roads 
also extend to Dumfries; — the one by Ki'bride, Sirathaven, and 
Sanquhar, 72 miles — and the other, by Kingswells, Mauchiioe, 
and Sanquhar, 80 miles. A road goes from Glasgow by Kilmar- 
nock to Ayr, 34 miles — and thence to Portpatrii'k, .5.1 miles— in 
all from Glasgow, 87 miles. It also goes in another direction 
from Ayr to Whithorn, 63 miles from Ayr. These roads inter- 
sect the shires of Lan.irk, Kenfrew, Ayr, Wigton, Kirkcudbright, 
and Dumfries. 

3rf, Roads from Edinburgh to the Eastern and Northern Dis- 
tricts nf Scotland. — From Edinburgh, a road extends through 
Fife, by Kingborn Ferry and Cupar, to Dundee— thence, by Ar- 
broath, Montrose, Bervie, and Stonehaven, to Aberdeen, 108 
miles. A road goes to Stirling from E^linburgh. by North Queens- 
ferry, Culroi^R, and Alloa, 37 miles ; and another road passes 
through North Queensferry and Kinross to Perth, 40 miles — and 
thence to Dundee, S3 miles. These roads intersect the counties 
of Fife, DackmannstJ) Stirling, Kinross, Perth, Angus, and 
Meams. 

ith, Roadsjrotn Glasgotu to ike Eastern and Northern Dislrictt 
nf Scotlartd. — From Glasgow, a road parses through Stirling lu 
Perth, 65 miles — and thence to Dundee, where it unites with tha 
great poRt-road to Aberdeen. Another rood extends from Glas- 
gow by Dumbarton, Luss, Inverary, and Tyndrum, to Fort-Wil- 
liam — and. thence by Fort-Augustus to Inverness, 191 miles. 
These roads intersect the shires of Lanark, Stirling, Perth, and 
Angus, in the one direction ; and in the other, the counties of 
Dumbarlon, Argj'te, and Inverness. 

5th, Roads front Pcrtk to luvtmess, and to Aberdeen. — From 
Perth, a Higlil.nnd road extends by Dunkeld, Blair of Athol, 
Dalwhinnie, Bridge of Spey, and Aviemore, to Inverness, 11,5 
milea. Tliis road branches oS from Dalwhinnie to Fort Augus- 
tus, 31 miles, where it meets the road from Inverness to Fort- 
William. Another Highland road, from Stirling to Fort-WiJIiain, 
passes by Doune, Callander, and Tyndriun, 92 miles. From 
Perth, a great post-road extends to Aberdeen by Cupar in An- 
gus, Forfar, I^rcchin, Laurencekirk, and Stonehaven, 84 miles 
— which intersects the interior of the counties of Angus and 
Af earns. 
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6th, Roads from Aberdeen to fitrfmess. — From Abwdecn, 
Toad branches off in several directions lo Fochabers on the banl 
of the Spey: — !rf. By Ellon, Peterhead, Frasersburgh, and B 
€4' miles : 2d, By Old .Metdrum, Banff, Portsoy, and Culleo, t%l 
Fochabers, 71 miles: S^, By Kintore, Huntly, and Keith, ^ 
the same place, 5+J miles. These lines, lermioating at Fochi 
hers, are united into one road — passing through Elgin, For 
xnd Nairn, lo Inverness, 47J miles — or in all 118^ miles by d 
centre road. 

7th, Road from Invtrnest to Thurso. — From Inremess, the n 
extends by Dingwall, Tain, Dornoch, and Wick, to Thurso, m^ 
tersecting the shire of Bess, and stretching aJotig the ea3tefl||fl 
coast of Sutherland and Caithness— in all 1^4^ miles from Hi 
town of Inverness to the eitremity ot the island. 

Although the above mentioned are the principal highways, yi^l 
there are many other roads n'hich pass in oU directum throughigfl 
eut the whole extent of Scotland. 
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By Mr Riciia 



On BniiKses. 

□ Cu£icnos, .^rcliilcct, I^diuburgli. 

e description of all lorts of brid 



It is therefore 1 
;nual to well fbrmcA' ■ 

■e, chiefly, that the* I 
hism: That they afc I 
e of floods the roa^ I 
.1^1 



A FULL and complet 
the most approved manner of erecting them, 
situation and circnmstances, would require a separate treatis(£^fl 

and iit exceed the limits of the present ar ' ' 

only proposed to explain the properties ess 
bridges of wood, iron or stone. 

The essential requisites of all bridges a 
form a safe and easy road across a river or i 
ford a free passage to tlie river, so that in ti: 

beyond thL' bridge may not be overflown, or the bridge endaiw fl 
gered by the pressure of the water; and that they be so coO^| 
stnicted as to render them of the greatest possible durability- 
All bridges should cross the river at right angks to the cut* I 
rent: to suit which it often becomes necessary to make tarns 1*1 
the line of toad leading to tlie bridge; but although this tnay bfr'l 
unavoidable where the river is of some magnitude, yet there x 
few roads where we do not find bridges built over trifling riri_ 
lets, to which very inconvenient, and sometimes haxardous ^n^l 
have been made from the line of die road, owing to tlie bridal 
being built at right angles lo the stream as it chanced to rut^^f 
when the same, and often less expense than the forming of 

awkward turns would have cue andb^nfced up the channel o 

TiTulet, so as to cause it cross the road at tight angles, an^ eC I 
course admit of the bridge being built to fuit the road. 
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The moit ancient bridges of Scotland were built at a greater 
expense, than at present, considering tlie tlien value of moueT. 
In 1320, Biiihop Clieyne built the bridge of Don, near Abcr< 
dcen, from the emolumcots of his See, while it was lequestrau 
ed bf King Robert Droce, and he was reinstated by thai Hag. 
Bishop Elphiiiston left money for building a bridge of 7 arches 
over the Dee, near Aberdeen, which was accomplished by Bi- 
shop Gavin Dunbar about IjlU. And the oldest toll in Scot- 
land is for building 3 biidge over the Eani, which was executed 
by ihe Magisiraies of Perth abont 120(1 years ago. The build- 
ing (if bridges is now better understood. 

£n<Jges of Wood. 

This material is used either for cheapness, where the price of 
ttone cannot be obtained ; for expedition in the formation, in 
cases where tlie time of constructing one of more durable ma- 
terials cannot be allowed, or when other materials would hoc suit 
the purpose, as in caries where the distance of the supports is 
rery great. 

The great inferiority of bridges of wood consists in the want 
of durability. Particular attention should therefore be f^iea, 
that none but the very best red wood be used, entirely free of 
sap i all the ends of the beams ta be covered by the abutments, 
or driven into the soil, should be charred and covered with boil- 
ed tar; all the joints should be painted with wliite lead a.oA lint- 
seeil nil before they are fastened, and the whole structure either 
painted with the same materials, or at least covered with boiled 
tar. The covering for forming the road should not be laid flat 
upon the beams, but raised about one inch above them by nar- 
row fillets, so as no lodgment maj be formed for moisture to re* 
main upon any part of the timbers, and all the parts to be so 
constructed as to receive at all times a free current of air. j 

Bridges of this material may, where the stretch it short, be 
formed by simple straight beams resting upon the abutments at 
each end, with the covering laid across. Mr Nasmytht landscape 
painter, Edinburgh, has suggested an Ingenious method of con* 
structing bridges by layers of thin plank laid together in the man- 
ner of a spring for a carriage, and by these forming an arch of 
the extent required, similar to a bow with its cord ; the plao^ 
being kept in their bent position by their fixtures at the abut- 
ments, and by a beam of wood, cord, or bar of iron, fixed to 
Ihe opposite ends, and placed in a straight line betwixt them, 
wiitf ties to the arch formed by the planks at proper distances, 
to Iteep them in a regular curve. 

For stretches not eiceeding SO or 40 feet, a bridge may be 
formed in a cheap and expeditious manner by four beams or 
trunks of trees with two cross bearers, placed as here represent- 
ed. A B the oppoiile bamks ; C, C, C, C, four beams ar trunks 
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l>f trees firmly secured at the ends upon the bsnks, laid at th< * 
breadth of the road apart, of lenfrth sufficient to cross each othe^ * 
over the middle of the space, about 10 or 12 feet, and rest" 
there upon the cross-bearers D, D, which are kept in their place 1 
hj the pins F, F, &c. These bearers thus secured are then to"" ■ 
be covered with spars or planks F, which form the road, on which- 
also a railing G may be fixed by way of parapet, and thus fornf' 
a strong and useful bridge of the rudest materials, which maJ"T 
be as durable as the materials, by giving proper attention that* ^ 
the ends of the beams C are well secured from shifting by the * 
opposite banks, and that tlie cross bearers D are kept in theiif J 
places by the pins E, where they may also be fastened by a hoop*T 
of iron or rope. r 

Bridges of wood have been formed over rivers of great width 
from bank to bank, without any intermediate support. The*"j 
largest of this kind was that over the Rhine at Schaoffhausen,' 
constructed by Ulric Grohenman in 1758, and destroyed by the-T 
French army in 1799. The extent from bank to bank was 36t'* 
feet, the rise about 30 feet and 18 feet broad. It was formed ' 
upon the principles given by Palladio, in his designs for woodco' : 
bridges. ' 

The largest bridge of this kind in Scotland is that over ihe'^ 
Don on the Banff road, seven miles from Aberdeen, construct- 
ed by James Burn of Haddington in 1803. The span is 109 ' 
feet S inches, with 13 feel 4 inches of rise, the width 18 feet. 
Mr Burn has also erected several other similar bridges in thff 2 
north of Scotland, all of which have great merit in the construc- 
tion. They consist of a series of frames in the form of an ^Tchf 
laid horizontally across the soffit. The width of the bridg*"! 
has two rows of these frames, which form two ribs, upon whiclp^ 
a vertical fraAing is constructed to support the bearers, roat^'J 



i^t be iiwIUl in mmtaiy'i 
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Wooden bridges across rivers of great widib are supported 
on piles driven into the bottom of the ri^er, of which kind the 
largest in Scotland is that erected about eighteen years since at 
Montrose, by the late Mr Stevens, over an inlet of the sea, 600 
feet across and 32 feet deep at high water ( a siructuie of greit 
benefit and conseqnence to all the soiroilnriing conniry ; but, from 
the perishable nature of the materials, requiring constant repair. 
It may, however, be worthy of remarlt, respecting this bridge, 
that the failure is principally in the fir piles in die middle, which 
are about 60 feet long and 2 feet square, being rapidly destroy 
ed by an insect, in the space between low and high water mart 
The piles of oak have not been destroyed in the same manner, 
and all the knots in the fir remain untouched. 

Bridges of Iron. 

The introducti&n of cast-iron for forming bridges conttitntei 
a new era in that science, and is v/holly a British tnvcntitni. 
The first of this material was erected over the Severn near Cole- 
brookdale, county of Salop, in 1777. under the direction of A- 
braham Derby. The span is 100 feet 6 inches, the rise 45 feet. 
Since which several others of larger dimensions have been ese- 
cuted, particularly that at Sunderland, whose span is 336 feet, 
the versed line or rise of the arch 34 feet, and the height above 
low water 100 feet. The first bridge is still standing i greatim- 
provements have since been made in the construction, and then 
is no doubt many more will still be added. 

One great cause of weakness in these bridges is the difficitlty 
of securing the abutments. The great span, and the elasticity 
of the materials of such bridges, subject them to great vibra- 
tion, which constantly acting upon the abutments is progressive- 
ly working their destruction. Every means must therefore be 
used to make the abutments firm. The most effectual would 
be to make the arch broader at the spring than in the middle) 
perhaps double the breadth, which would very much tend la 
lessen the vibration, and render the whole structure f 
Kcure. 
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Sridgts of Stone. 

Of all the materials with which bridges nay be fdnnSJ 
can be compared with stone, for strength and durability. 

The most essential parts in the construction of stone bridgei 
are the foundation of the piers and abutments, and the form of the 
arch. Bridges of more than one arch should not, if It possibly 
can be avoided, be built where the current is rapid. All foun- 
dations not upon rock, and exposed Co the current of the water, 
should be Well protected by embankments formed with stones, 
and kept together with piles and cramps. The piers of all bridges 
with flat arches should be of a height equal ti? the luiface of the 
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water when highe&t. Where the arches rise above one- third of the 
span, the piers ma-j be somewhat lower. The thickness of pien 
depends very much on the height and form of the arch, and from 
these circumstances will Tary from on^fourth to one-eighth of ths 
span of the arch. Under low water, the piers must increase ia 
breadth about three inches in every foot of height, which majl 
be taken oS in steps at the height of every course, observinf) 
never to make large scarcements or intakes at oi»ce, as it would 
thereby come within the solid of the stretchers in the under 
course of stones- All the piers should be built solid with square 
stoneif haficig headers over the centre of every streicher> and 
all the sides of the stones squared the whole way back. 

The size and form of the arches will very much depend on 
die height of the banks on each side of the river. The conveni- 
ence of the load requires the bridge to rice as little in the mit^ 
die as possible, and never above one in twenty-four. Where the 
banks are tow, therefore, circular arches, having the versed sina 
or rise not above one-fourth of the span, will suit best ; and, as 
the materials of the arch are the most expensive, such arches 
having the shortest length of curve will be the most economical, 
The lateral pressure of arches is greater in proportion as they are 
less than the semicircle, and therefore the strength of the abut- 
ments must increase with the flatness of the arch. In cases 
where the piers are high on account of the depth of water, the 
sbutments will become expensive for arches with a small rise ; 
and where the line of the road above will not admit of their b^- 
ing raised, arches of a semielliptic form may be introduced with 
advantage, as they press upon tlie piers and abutments in the 
same manner as those of a semicircle. The depth of the arch 
Stones must be in proportion to the radius of the curve, whicb is 
a. circumstance to be particularly attended to, as the size of the 
arch stones materially affects the expense. The hardness or soft- 
ness of the stones will require some consideration in fixing the 
■proper depth ; but in common it will be found, that the depth 
of the arch should be one'twelfth of the length of the radius : 
thus a semicircular arch of 100 feet span, whose radius is 50 
feet, requires the arch stones to be 4 feet 2 inches deep, and so 
OD of Others. 

All the beds or joints of the arch stones must be in the line of 
the radius. 

Mathematicians have made numerous and intricate calcula- 
tions of the eqiiilibiiuui of arches ; but as most of these have not 
included the parts joined to the arch, and necessary to form a 
bridge, they have not been of much use in the practical opera- 
tions. The great variety of consUuctioos now existing, with 
tiie failure and destruction of many, under a variety of circum- 
Itances, have enabled engineers to form correct principles suited 
to the construction of bridges in all the variety of situations. 

VOL. u. Z 
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In all bridges the piers should be bailt up solid to about otie^ 
third of the rise of the archy extending to the ends of the arch 
stones. A wall should then be built upon the centre of the pier^ 
to near the levelling for the road^ and the space betwixt that 
wall and the top of the arches formed into toid spaces^ by walls 
from 18 inches to 2 feet thick, built longitudmally from the piers 
to the archy at from 4 to 6 feet distance, and either arched with 
high pointed arches to carry the road, or covered from wall to 
wall with long flat stones. In this manner the arches will not be 
overloaded, and by avoiding all filling Up with loose materiab 
within the buildings it will not be liable to the accidents which 
have occasioned the ruin of many such structures. 

The arch of the largest span in Britain is the Ponty Pridd over 
the Taafe in Glamorganshire, built in 175^, being 140 £set witKr 
35 feet of rise ; but it is very narrow, being only 11 feet. The 
greatest bridee of one arch is that lately built at Aberdeen* whose 
span is 130 feet, the rise 29 feet, and breadth within the pank 
pets 40 feet. 



^111 Ai 



Chap. XVI. Appendix, No. 9. 



35$ 



Chap. XVI. App. No. 9. 

The Fiars of Clackmannan-shire^ with progressive 
Averages ojf Twenty, Ten, and Seven years. 



WHEAT, 

Ter Soil, containing 4 Bushels, 1 Peck, 1 Gallon, 0.7814 Pottle. 



Crops. 


Annual 


20 Years 


10 Years 


7 Years 




Price. 


Average. 


Average. 


Average. 




<• 


d. 


8. d. 


$• dm 


f. d. 


1712 


13 


4 




-^ 


—^ 


13 


12 


9i 
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-^ 


— ^ 


14 


11 


9 

8 


— 
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15 


13 
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._ 
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16 


13 
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— 
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17 


12 
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^m^m 


— 


— 


18 


12 


6 


^mmm 
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12 8| 


19 


12 


9i 
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12 7i 


1720 


11 


8 


— 


.— 


12 6 


21 


11 


8 


^ 


12 64 


12 6 


22 


13 


4 


— 


12 6i 


12 6 


23 


11 


8 


_. 


12 5 


12 4 


24 


11 


8 


— . 


12 5 


.12 9\ 
12 6i 


25 


16 





^« 


12 6 


26 


15 





_ 


12 9| 


12 lOi 


27 


15 





1 


13 04 


13 4 


28 


15 





— -i 


13 Sj 


13 9| 


29 


15 





— . 


13 6 


14 Oj 


1730 


11 


i 


— 


13 6 


14 Oj 


31 


12 


6i 


13 Of 


13 7 


14 2 


32 


10 





12 10| 


13 3 


13 5i 


33 


11 


8 


12 10 


13 3 


12 ll| 


34 


14 


4 


12 11 


13 6; 


1 


12 lOi^ 


35 


15 





13 Oi 


13 6: 


( 


12 10| 


36 


13 


4 


13 1 


13 4: 
13 1: 


- 


12 7| 


37 


12 


6 


13 01 


1 


12 ^ 


38 


10 





12 llj 


12 7: 


- 
1 


12 5 


39 


13 


4 


12 Hi 


12 5i 


12 lOi 


1740 


21 





13 5i 


13 4^ 


1 


14 2j 
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The FiARS of CuLCKMAiKVKK''miBJt^-continued. 



WHEAT, 

Per BoUt containing 4i2usAef«» 1 Ptck^ 1 GcO^, 0.7814 PoUU, 



Crops. 



1741 

42 
43 
44 
45 
46 
47 
48 
49 

1750 
51 
52 
53 
54 
65 
56 
57 
58 
59 

1760 
61 
62 
63 
64 
65 
66 
67 
68 
69 

1770 



Annual 
iPrio*. 



.Urn 



11 a 

11 8 

10 

11 

14 2 

12 6 

12 6 
1^ 2 
1$ 4 

15 10 

14 2 

13 4 

14 2 
.12 10 

15 
20 

16 8 

15 
14 2 

13 10 

14 2 
18 

16 8 
18 
20 

18 6 

19 
19 

17 
It 6 



90 Yean 
AveMge. 



lOTean 
Ayentge. 



$• d* 

IS S:; 

IS 5-.; 
IS S:; 
12 11:; 
12 10:- 
12 9i- 
12 11 



7 Tean 
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The FiARS ci €lackmaki7Aii.-shir&— €cm<in«f(/. 



WHEAT, 



Per So^, containing 4JBuskel8, 1 Peckj 1 (?a/7<}n, 0,7814 PottU, 



C^rops. 



1771 
7S 
78 
7* 
75 
76 
77 
78 
79 

1760 
SI 
82 
83 
84 
85 
86 
87 
88 
89 

1790 
91 
92 
93 
94 
95 
96 
97 
98 
99 

ISOO 



Annual 
Price. 



S, d» 

20 

22 
20 0" 
20 
17 0- 

16 6 
20 

17 
14 6 

18 '6 

18 

23 

19 

20 
18 6 



18 
19 



26 
19 
21 



6 
6 



20 

23 

.22 6 

20 

20 

23 

22 6 

45 




6 
6 



35 
60 



20 Years 
Avera|^ 



10 Yean 
Average. 



18 ll| 

19 9i 
20 
20 

20 \\ 




7 Years 
Average. 



19 9^ 
19 9i 




32 9J 
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The'FiABs of Clackmanitan-shibb — continuei 



WHEAT, 



Per BoU^ containing 4 ButhdSy 1 Peck^ 1 GaUon^ 0.7814 PoM&; 



CropA. 


Annual 


20 YwOT 


10 Yean 


7 Yean 




Price.. 


Arerage. 


ATerag& 


Average. 




f. d. 


s. df 


8. d. 


S. dm 


1801 


36 


25 8f 


30 lOi 


34 8^ 


2 


24 


25 8| 


31 3 


31 8| 


3 


24 


25 11 


31 4 


31 5 


4 


40 O 


26 10} 


33 11 


34 4| 


5 


33 


27 9 


31 10| 


36 


6 


35 


28 3} 


32 9^ 


36 


7 


31 6 


29 Of 


34 


31 11 


8 


43 6 


30 3 


36 2^. 


33 


9 


43 


31 3 


37 


35 8^ 


1810 


34 6 


31 lOi 


34 5i 


37 ^ 


11 


46 


33 If 


35 5:; 


38 0| 


12 


58 


35 Ol 


38 10, 


41 7} 


13 


34 6 


35 7i 


39 lOi 


41 6i 
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The FiABS of ChACKUAVVUx-s^iKBf—coniintfed, 

PARSE BARLEY, 

€h Barley grown on rich Carse or C%y soils on the Banks of the Forth. 
Jkr BoH, containing 6 BuiheU, 1 Feck^ 1 GaUon^ a3257 PoHU. 



CropSi 


Annual 


20 Yean 


■ 
10 Yearf 


7 Years 




Price. 


Average. 


Average. 


Average. 




S. d. 


i. d. 


S> d^ 


J. d. 


1712 


8 4 


^-. 


.7. 


«. 


18 


10 


.— 


_ 


^_ 


14 


13 4 


T— 


-^ 


-^ 


15 


11 li 





— 


— 


16 


8 4 


r-* 


— 


...• 


17 


8 4 


». 


.— 


_ 


18 


8 10| 


— 


— 


9 9 


19 


10 


.« 


— 


10 


1720 


9 2 


— 


— - 


9 lOi 


21 


8 4 


■■^ / 


9 7 


9 2 


22 


10 10 


*-. 


9 10 


9 li 


23 


12 2| 


— 


10 0| 


9 8:- 


24 


8 4 


— 


9 gJ 


9 8:^ 


25 


9 5i 


.■^^ 


9 4| 


9 9:^ 


26 


8 9 


— 


9 5i 


9 7 


27 


11 u 


— 


9 Si 


9 lOi 


28 


12 6 


— 


10 1 


10 5I 


29 


9 4 


^ 


10 


10 ^\ 


1730 


7 6 


.. 


9 10 


9 ft; 


31 


7 6 


9 8i 


9 9 


9 5;; 


32 


7 9i 


9 7i 


9 5\ 


9 2y. 


S3 


9 2 


9 7i 


9 l| 


9 3| 


34 


8 4 


9 4^ 


9 l| 


8 lOi 


35 


9 5i 


9 3i 


9 l| 


8 5:, 


36 


10 


' 9 4i 


9 Si 


8 6:. 


37 


10 


9 5i 


9 If 


8 lOi^ 


38 


8 lOf 


9 5i 


8 9i 


9 1 


39 


11 4 


9 6 


8 Hi 


9 0^ 


1740 


16 8 


9 lOJ 


9 lOj 


10 8 


41 


9 2 


9 11 


18 1 


10 9i 
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"inieTiAKS Off C]:.ACKMA)mAir-«mR«<--*eoitemt^. 



P&RSE BARLEY, 



J^ BoUf e§ntaining 6 ^Bu$he% ^l 'Peck, I iGaUm,.<a2Sr ^Pottie. 



m I i n 



Crops* 



17*2 
43 
44 
45 
46 
47 
48 
49 

1750 
51 
52 
53 
54 
55 
56 
57 
58 
59 

1760 
61 
62 
63 
64 
65 
^6 
67 
68 
69 

1770 
71 



Aimui4 
Prite. 



9 4 

7 8 

8 lOf 
12 6 
11 4J 

8 10 

9 4 



9 
10 




6 



11 8 

13 4 



13 
9 



4 
6 



11 8 
16 
15 

9 8 
10 

9 4 
10 

14 4 

15 
15 

6 
4 
2 
4 

15 

16 
16 9 



19 
18 

17 
13 



eo Yean 
Average. 



11 1 
11 5J 

11 9 

12 li 
12 5i 

12 10| 

13 1 
13 4i 
13 7f 
13 II 



lOUTeaii ' 
Avenge. 



1 



7 
Average. 



8, d, 

10 9i 

10 5j 

10 3i 

10 9^ 

10 9 



^CJOAV. XVL Affzmoh Moy% 



%9» 



PldUU o( GLACIOfAVIfAM'miBMr'^imHnUid. 



CAS8E BARLEY, 



/Vr <Botf , coKiaMiii^r 5 BU<A«^, 1 Feck^ 1 GoObtt, a?257 P^ttU. 



Cropik 



1772 
7S 
7i 
75 
76 
77 
78 
79 

1780 

SI 

92 

8^ 
84 

85 

86 

87 
88 
89 

1790 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1800 
1 






18 6 

18 

17 6 

15 6 

13 

13 4 

14 
13 



13 
13 



IS 
16 



17 
19 
20 
19 
22 



17 
17 



6 

4 



23 
18 6 



6 
6 



18 

17 
14 6 

18 



6 
6 
6 
6 
6 



24 

25 



9 
6 



38 
48 
28 6 




««■<« 



10 Yean 
Avturage. 



7 Yean 

Avenge. 



860 



CsAP.XVI« AfpekdiX} Kbwt« 



The FiARS of Clackmannan-shire— coM^mtfffdl 



OARSE BARLEY, 



TerBoUy containing 6 Bwheb^ 1 Fech^ 1 Goifon, 0.5257 i^>M^» 



Crops. 



1802 
S 
4 
5 
6 
7 
8 
9 

1810 
11 
12 

IS 



Annual 
Price. 



19 
19 
31 



27 
SO 
31 



6 





80 

33 

34 

33 

42 

34 6 



20 Tears 
Average. 




24 9i 

25 6i 




10 Tears 
Average. 



29 
29 8^ 



7 Tears 
Average. 




32 10^ 

33 6^ 
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The FiARs of Clackmannak-shire — continued^ 
DRYFIELD BARLEY, 

Or Barley growing on Uplands. 
Per Boll, containing 6 Bushels, I Peck, 1 Gallon, 0.5257 Pottlt, 



Crops. 



Annual 
Priced 



20 Years 
Average. 



10 Years 
Average. 



7 Years 
Average. 



1712 
13 
14 
15 
16 
17 
18 
19 

1720 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1730 
31 
32 
33 
34 
35 
36 
37 
38 
39 

1740 
41 



7 
8 



d. 

n 

4 



11 8 
10 

7 
7 
8 
9 
8 

7 
7 
10 6i 



5. (/• 



8 8J 

8 SI 

8 8i 

8 6| 

8 5} 

8 6| 

8 7| 

8 7^ 

8 S\ 

9 1 

9 U 



s. 



d. 



«. 



flf. 



iWr 



0»AM^^Vlf Al^EKM^ Vo^Slk 



The FlABS 4}f ClpdiCKliAHKAIIi:- 



PRinPIELp PARLEY, 

I^BoS^ confining e ButMt, 1 ^uk^ 1 Gatttm^ 0^257 PoOlt. 



Crop& 



' i ' " f' l.^ 



1742 
43 
44 
45 
46; 
47 
48 
49 

1750 
51 
52 
53 
54 
55 
56 
57 
5S 
59 

1760 
61 
62 
63 
64 
65 
66 
67 
68 
6^ 

1770 
71 



mmjt. ^ «. 



Annual 
IVice. 



8 
7 

7 

11 8 
10 

8 4 

8 lOf 

8 4 
10 

10 10 

12 

11 8 

9 
10 
15 



14 
9 
9 



2 





8 8 

9 2 

13 10 

14 

14 2 
17 6 
17 6 

15 10 
12 

14 2 

15 
15 6 



i20ireai9 
Average. 



s. d. 




9 8 
9 8| 
10 Oi 
10 3^ 
10 4 
10 3 
9 10 
9 11 
10 2\ 
10 6| 

10 10| 

11 2 

11 6i 

11 11 

12 1 

12 4i 
12 7i 
12 lOi 



10 Yeats 
Average. 



7 Veva 
Avpragia. 



1 9| 



Csitf.XVI. AtvEVBTk, Ma 9. 
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The FrAits of ClackmamhaH'^sbikb— OMifaMiedl 



DRYFIELD BARLET 

Pcf^ BM^ cmktmmg € Bushels, 1 Ptdt, 1 OaSon, aS2S7 Ptoctfe. 



Crops. 


Annual 


ao Yean 


10 Tears 


7 Yean 




Pricfe. 


Avenge. 


Average. 


Average. 




S, 


d. 


^4 d. 


«* d. 


s, d. 


1772 


17 


6 


IS U 
IS 4| 


15 S| 


15 4i 


7S 


16 


8 


15 7 


15 2| 


74 


16 


a 


IS 8l 


15 9i 


15 3 


75 


14 


6 


IS 111 


15 5i 


15 7i 


i6 


12 





IS 9: 


14 11 


15 8| 


n 


12 


6 


IS 8: 


14 7 


14 Hi 


78 


13 


4 


IS ll| 


14 ^ 


14 7| 


79 


12 





14 11 


14 6 


18 lOi 


1780 


12 


6 


14 S4 




14 3 


13 Si 


81 


12 


4 


14 5] 




IS Hi 


12 Si 


88 


2? 





14 10: 




14 4^ 


IS 9i 


6i 


17 


6 


15 Ot 


14 5| 


14 7 


84 


18 





15 2| 


14 8 


15 ^ 


.«5 


15 





15 1 


14 8^ 


15 7i 


.86 


17 





15 Of 


15 2| 


16 4 


87 


16 


6 


15 li 


15 7i 


16 10| 


88 


18 


6 


15 2 


15 7J 


16 3* 


89 


16 


6 


15 3J 


16 1 


1790 


16 


6 


15 4i 


16 5| 


16 If 


91 


18 


6 


15 ei 


17 li 


16 2| 


92 


20 





15 74 


16 lOf 


16 11 


93 


18 


6 


15 8| 


17 


17 If 


94 


21 


6 


16 


17 4i 


17 lOi 


95 


22 





16 7i 


18 0^ 


19 Oi\ 


96 


24* 





17 2| 


18 9 


20 li 


97 


16 


6 


17 5f 


18 9 


20 1:; 


98 


17 





18 4i 


19 li 


19 11 


99 


27 


6 


18 1 


20 2i 


21 


1800 


48 





19 11 


23 4i 


25 2J 


1 


27 





20 7\ 


1 


24 2i 


26 



SM 



Chap. XVI. Am^mjXf N<k f . 



The Fiabs of CLAciiuAiSf^AV'mtB,E'^eotainued. 



DRYFIELD BARLEY, 



Fer JBMi containing 6 Sushds, I JPedt^ 1 Galhn^ 03257 PotOe. 



Cn^M.' 


Annual 


20T^T8 


10 Years 


7; Years 




Price. 


Average. 


Average. 


Average. 




• 
s. d. 


s. d» 


s. d* 


S* d. 


1802 


17 6 


20 5i 


23 Hi 


25 4 


8 


17 6 


20 2i 


23 3 


24 5 


4 


29 


20 ll| 


24 li 


26 7f 


5 


26 


21 6i 


25 


2t 6 


6 


; 28 


22 0} 


25 4| 


27 7f 


•7 


29 


■ 22 8i 


26 7| 


24 lOi 


8 


28 . 


. 23 6 


27 9 


25 


9 


30 6 


; 24 li 


28 Oi 


26 lOJ 


1810 


28 


: 24 8f 


26 Oi 


28 4i 


11 


33 


25 5 


26 7f 


28 11 


12 


40 


26 5 


28 10| 


30 11 


IS 


33 


27 H 


30 5\ 


21 n 
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The FiARS of CLACKinAWAV'SBinE'^conHnitedi 

CARSE OATS, 

Or Oats growing on rich Clay Soils. 
per ^oU, coiiiainitig 6 JBiUhds^ 1 Pdck^ 1 GaUoti, 0^2ff7 FotUfi 



Crops. 


Annual 


20 Years 


10 Years 


7 Yeare 




Price. 


Average. 


Average. 


Average. 




s, d* 


S. d. 


s. d. 


^. £?• 


ijn 


6 8 


— 


— 


-^ 


»3 


7 9^ 


— 


— 





»4 


9 3 


-^ ■ 


— 


— • 


15 


8 5i 


— 


— 


•^— 


i6 


6 8 


.^. 


— 


— - ' 


17 


7 2| 


_ 


-i— 


_ 


i8 


7 9i 


— 


— : 


7 9f 


»9 


9 3 


-^ 


* 


8 2 


1720 


7 9i 


— 


-^ 


8 a . 


21 


7 6 


-i— 


7 'I 


7 Hi: 


22 


9 5i 


-u- 


8 2i 


7 "i 


as 


9 5i 


1 


8 4i 


8 4 


24 


6 8 


•.— 


8 If 


8 3 


ai5>.- 


8. 4 


» 


8 


« 4 


76 


8 of 


... 


8 li 


8 1 


*1 


8 io| 


«... 


8 3f 


8 4 


28 


10 


-.-. 


8 6i 


8 8^ 


29 


8 4 


— 


8 5i 


8 6i 


1730 


7 6 


— 


8 5 


8 3 


31 


7 2| 


8 if 


8 4l 


8 4 


3» 


7 2| 


8 2i 


8 2 


8 2 


33 


.7 2| 


8 if 


7 iij 


8 of 


34 


8 0^ 


8 li 


8 I 


7 "i 


35 


8 4 


8 4 


8 I 


7 8i 


36 


8 4 


8 'i 


8 li 


7 8i 


37 


8 4 


8 2^5- 


8 of 


7 9f 


38 


6 li 


8 li 


7 8 


7 8 


39 


18 io| 


8 I 


7 ^ 


7 'Of 


1740 


12 6 


8 3f 


8 2f 


8 8 


41 


7 2} 


8 3I 


8 2I 


8 6i: 



999 



GtattiliYL 



N«;i6 



^The ttdns tt CLAaauLie6kti-amii» ■ MiHmiii 



CfAKS£ 0ATl^ 



Ai> Jkit^t CM«taMAi|f 6 AkitalSi^ 1 ttekr 1 flaBMl, 0J»57 PtUk. 



Cnpu 


Animal 


Sotem 


10 tealB 


7 teaw 




frice. 


Avenge. 


Avengek 


Average. 




s* 


</. 


5. C?. 


5. d: 


s. d. 


»74« 


6 


8 


8 2 


8 2 J 


8 3i 


43 


S 


10 


7 "i 


8 04 


7"* 


4+ 


1 


H 


5;|: 


7 "4 


7 9* 


45 


xo 





8 14 


8; 4i 


46 


8 


7i 


8 li 


8 I.. 


« sl 


S 


7 


6 


8 c4 


8 oJ« 


7 7, 


7 


II 


7 "* 


8 3 


7 »«■ 


49 


7 


4 


7 ic4 


8 I* 


7 9i 


1750 


8 


10 


7 Hi 


7 84 


8 ai. 


5« 


8 


4 


8 o| 


7 9i 


8 44: 


J« 


10 


6 


8 2i 


8 24 


8 ji 


53 


10 





8 4 


8 74 


. 8 7i 


54 


8 


4 


8 4 


8 8^ 


8 9 


55 


8 


loi 


8 4i 


8 74 


8 «S- 

9 e- 


56 


II 


8 


8 64 


8 114 


57 


11 





8 8i 


9 44 


9 1 1* 


58 


8 


9 


8 loj 


9 Si 


10 o(. 


59 


7 


8 


8 94 


9 6 


9 7i 


1760 


8 





8 6^ 


9 5, 


9 4 


61 


9 





8 7i 


9 5i 


9 5 


62 


12 


8 


8 iij. 


9 H 


9 Hi 


63 


II 


«4 


9 24 


9 9i 


. 9 »oi 


64 


II 


8 


9 5i 


10 14 


9 10 


65 


13 


4 


9 7i 


10 7 


10 6 


66 


H 





9 10* 


10 94 


II 44 


67 


13 


4 


10 2 


IOI14 


12 2 


68 


10 


6 


10 3t 


II 14 


12 4i 


69 


12 





10 6i 


II 64 


" 3i 


1770 


12 


6 


10 84 


12 


12 si 


71 


H 





II 


12 6 


12 9i 
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The FiARs of Clagkmannan-shirb— c«n^n2<e(^^ 



GARSE OATS^ 



Far BoU, eontaining 6 Bushdsy 1 ^eck^ 1 GaUon, 0^257 PottU^ 



Crops. 


Annual 


20 Yean 


10 Tears 


7 Years 




Price. 


Average. 


Average. 


Average. 




«. ef. 


s» d. 


S* d. 


s* d* 


1772 


13 


11 li 


12 6i 


12 9i 


73 


13 


11 3i 


12 8| 


12 7i 


74 


13 6 


II 6i 


12 II 


12 7{ 


75 


11 


II n 


12 8| 


12 8^ 


76 


10 6 


II 7 


12 4 


12 6 


77 


to 6 


u 6 


12 oi 


12 2i 


78 


II 6 


n 7f 


12 l| 


II loi 


79 


10 


II 9 


11 Ili 


II Si 


1780 


II 6 


II io|. 


II 9i: 


II If 


81 


II 6 


12 oi 


11 6i 


10 lOi 


82 


16 


12 2J 


11 loj 


II 6| 


l^ 


15 


12 4| 


12 oi 


12 2i 


84 


15 6 


12 7 


12 3 


12 114 


85 


12 6 


12 6J 


12 4$ 


13 Of 


86 


14 


12 6x. 


12 9 


13 7i 


87 


13 6 


12 6x 


13 oi 


14 


88 


12 


12 7^ 


13 It 


14 of 


89 


13 6 


12 8. 


13 5t 


13 8t 


1790 


14 8 


12 9j. 


13 9i 


13 » 


91 


15 


12 10^ 


14 2 


13 7i 


92 


14 6 


12 II 


14 2 


13 lOt 


93 


16 


13 I 


14 li 


14 2 


94 


16 


13 n 


14 2 


14 6i 


95 


20 


13 3i 


14 II 


15 8 


96 


17 


13 7i 


15 2\ 


16 2 


97 


14 


13 9t 


15 3i 


16 of 


98 


15 


14 4 


15 6| 


16 of 


99 


24 


15 oi 


16 7i 


17 54 


1800 


38 


i5 4i 


18 Hi 


20 6i 


I 


17 6 


16 7i 


19 i\ 


20 9i 


roi. n. 




Aa 







^> 
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CbATwXVL A»£iia>i3^ Na.9# 



The FiARs of CtAcmiAist^AV'-BinRK^^coHtimted. 



CARSE OATS> 



Per Boll, containing 6 Bmhdt, I Ptck^ 1 Ga/(<Mi» 03257 Pottie. 



Crops, 


Annual 


20 Years 


10 Yean 


7 Yeais 




Price. 


Average. 


Average^ 


Average. 




S. d. 


s. d. 


^. d. 


«. </• 


j8o2 


\6 O 


16 8i 


»9 4t 


20 24 


3 


i8 o 


16 ic-if 


19 ^ 


2a 44 


4 


20 O 


17. c| 


21 2i 


19, 114 


5 


20 6 


'7 54 


20 


22 


6 


22 O 


17 lOJ- 


20 6 


21 84 


7 


26 


18 5| 


21 8:|. 


2a 


8 


24 3 


19 I 


22 74 


20 114 


9 


27 


19 9i 


22 II 


21 8 


i8io 


21 


20 I 


21 2f 


22 11^ 


II 


24 


' 20 64 


21 104 


23 64 


12 


30 


21 24 


23 3i 


24 loi 


^3 


21 6 


21 7 


23 7 


24 9i 
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The FiARi? of CtAckMAN«rAN-sHiRE — coTttinaed: 



DRYFIELD OATS, 



PerJ^oa. 



%' »■ •* 



Cro|tt. 


Anhiuid 


SOTeaft 


lOTeui 


7 Yem 


• 


Price. 


Avehig& 


Average. 


Avenge. 




s, (L 


^. (/. 


s. d. 


t. <£, 


1718 


6 S 


-^ 


.^ 


* 


U 


8 4 


«^ 


.^ 


«■ 


IB 


8 7i 


mk^ 


ii-i 


^H. 


m 


6 ii 


^. 


.ii— 


.^^ 


17 


6 8 


• 


* • 


.i_ 


18 


7 2i 


i^ 


-- 


.— ' 


19 


7 9i 


.i^' 


— 


7 4' 


1720 


6 8^ 


«• 


JL. 


7 4 


21 


6 8 


— 


— 


7 li' 
7 li 


22 


8 10| 


1. 


7 4i 


28 


8 4 


•^ 


7 6i 


f 7 Si 


24 


e H 


.. . 


7 Si 


7 4i 


25 


7 6 


■"■■ 


7 2i 


7 5 


26 


6 Hi 


— ' 


7 3i 


7 Si 


27 


8 4 


— 


7 Si 


7 6i 


29 


9 2 


-^ 


7 7i. 


7 lOi 


29 


7 9i 


J— 


7 7i 


7 8i 


1730 


6 8 


.i— 


7 7| 


7 6 


51 


6 8 


• 


7 71 


7 Sf 


82 


6 8 


7 *i 


7 5 


83 


6 8 


7 H 


7 3 


.7 5 


84 


7 6 


7 31 


7 44 


7 Si 


85 


7 6 


7 H 


7 a- 


36 


7 6 


, .7 .+i 


7 Si 


7 Oi 


37 


7 1 


7 *i 


7 3i 


7 1 


88 


5 6i 


7 Si 


6 iii 


S 11 


89 


7 9J 


7 3i 


6 Hi 


7 1 


1740 


11 8 


7 6i 


7 Si 


7 9i 


41 


6 6 


7 6i 


- 7 S* 


7 7| 


42 


5 10 


7 44 


7 4| 


7 5 



Aa2 



ffl9 



f^^At^lSiYt A)?PE2fi)i^ Ni|*t. 



T^e Fx4M of CiiiAcngw AmAV-smRv^-^-'O^ 



DRYFIELP OAT& 



JR^BoiL 



>m ■! ■ Bi " I J! > 



CroiMk 



■*HR51^"WB 





10 Team 
Avnn^ 



7 Teaiv 
Average. 



1808 
4 
5 
6 

7 
8 
9 

isib 
' il 

12 

IS 



s. 

17 

19 

18 

20 

25 

22 

25 

19 

24 

29 

21 





6 
6 

6 









«• d* 

18 5^- 

18 10: 

18 7: 

19 1:; 

20 5:- 
82' $■ 

21 5^ 
19 9 
^ 6 

21 ibj 

22 3i 




21 8|^ 

22 
23 
23 
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The FlARS of CLACKMANNAN-SttlttE— (^milJMtfeA 



MEAL, 



JRsr jBoir, tmtainmg 140 /t& ^RNfnfv|xmK. 



Crops. 



Asmul 
Price. 



20 Year* 
Avierage. 



10 YcatB 
Avierage. 



7 Year* 
A^ncrage. 



1712 
IS 
14 
15 
16 
17 
18 
19 

1720 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1730 
31 
32 
33 
34 
35 
36 
37 
38 
39 

1740 
41 



7 
8 



d. 
4 



10 
10 



7 
7 



6 
9i 



8 


lOf 


9 


5i 


8 


4 


8 


4 


10 





10 


6i 


7 


6 


9 


2 


8 


lOi 


10 





11 
9 


5: 


8 


Of 




^. isL 



8 lOi 



8 Hi 

8 llj 
8 114 
8 11 
8 10' 
8 10| 
9 
9 
9 
9 
9 




54 



5^ 



$• d. 



i. 



d. 



f I 



8 9| 

9 1 
10 3i 
10 2| 



«74 
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The FlABHi of CLACKMAirerAy'*SBIBB— .COWtf U Mflt 



MEAL, 



JRpr JMT, imKolMfiif, 140 <& 



>ta« 



Crop* 



Annual 



SO Yean 
ATerage. 



lOTean 
A?eragQ» 



7 Tetti^ 
Average. 



1742 
43 
44 
45 
46 
47 
48 
49 

1750 
51 
52 
53 
54 
55 
56 
57 
58 
^9 

1760 
61 
62 
63 
64 
65 
66 
67 
68 
69 

n7o 

71 



7 6 

e 8 

8 lOf 

12 8 
10 Q 

a 4 

8 lOf 

9 8 

10 

11 $ 

13 4 
11 li 

9 6 

11 li 



14 

13 

9 

9 

9 



15 
12 
13 
13 
15 



4 
4 
7 

2 



10 

14 2 

12 6 

lA 4 

16 

16 6 



6 

6 
4 
4 
6 



1 Oi 



1 
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The FiARS of Clackmaknav-shire — continue^. 



MEAL, 



JVr BoUy coniaining 140 lib. Avoirdupois. 




lOTean 
Avenge. 



s. 


d. 


U 


4f 


14 


9 


U 


11^ 


14 


7^ 


14 


^ 


13 


10^ 


13 


9i 


13 


6f 


13 


Si 


13 


sj 


13 


6 


13 


6 


13 


^ 


13 


7 


13 


1I| 


14 


3 


14 


3i 


14 


7% 


14 


lOi 


15 


li 


14 


lOf 


14 


11^ 


15 


Oi 


15 


H 
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12 
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7 
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10 5 



10 
10 
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5 

5 



12 7i 

13 6 
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13 5 
13 5 
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The FiARS of Clackmankan-shire— K?o»^nMed» 



P£AS» 



Per JBott^ containing 4 SwkeU^ 1 Peck^ 1 (kUciL 



Crops. 



1772 

78 
74 
75 
76 
77 
78 
79 
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81 
82 
83 
84 
85 
86 
87 
88 
89 
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91 
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94 
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96 

97 

98 

99 
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1 
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Price. 



15 
12 6 
14 



11 

10 



8 
9 
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12 
13 



6 
6 



10 
9 



6 
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12 
18 
14 

13 6 
11 6 

14 
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12 



6 
6 
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14 

14 

15 
20 
15 
15 
13 
26 
47 
18 



20 Tears 
Average. 
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3 
3 
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2 
1 
1 
1 
1 
1 



7 Tears 
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The F1AR8 of Clackmankanshirb— <C(miiniiedl 



MALT, 



Per BoO. 



Crops. 



Annual 
FHoe. 



20 Yean 
Average. 



10 Yean 
ATerage. 



7 Yean 
Average. 
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19 

1720 
21 
22 
23 
24 
25 
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37 
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8i 

8i 
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CiiAP. XVI. App. No. id: 
On B£N£Fit Societies. 

By Sir Johh Sinclair. 

The advantages resulting from Benefit Societies need not be 
dwelt upon, being so generally admitted. Their tendency to pro- 
mote good conduct among the lower orders of society, whilst 
&ey encourage at the same time that independency of spirit, so 
desirable in a free country, and so favourable to virtuous habits, 
can hardly be questioned ; and the prospect they hold forth of 
diminishing the heavy burden of the poor-rates in England, ^nd 
preventing any risk of their establishment in Scotland, are ob- 
jects, in a national point of view, of infinite moment. If Bene- 
fit Societies could likewise be rendered serviceable in maintaining 
the public credit of the country, the advantages to be derived 
from such institutions would be incalculable. The outlines of a 
plan for that purpose, it may be proper briefly to explain. 

All plans hitherto adopted Jbr ihe extensive establishment ot 
benefit Societies, have been too often unsuccessful, on the fol- 
lowinir accounts. 

1. The money paid has been often embezzlea, which ohecki 
inuch a spirit for entering into sucli institutions. 2. The money 
is not accumulated with the rapidity which it ought to be ; and,' 
3. The plans of such institutions have often been founded on er- 
roneous principles. 

1. In order to remedy the first objection, the money, as soorl 
as paid by the contributors, ought instantly to be remitted to 
London, and invested in the FUnds. Through the medium of 
(he Excise-office in Edinburgh, in conjunction with the collectors 
in the country, there is no difiiculty in receiving at, or remitting 
to, London, such trifling sums as a few shillings paid on account 
of soldiers or sailors, or their wives and families. Through the 
same channel, the funds of the Benefit Societies might be remit- 
ted, and any sums transmitted back again when necessary. 

For managing these concerns in London, an office may be ne- 
cessary, to invest the money in the funds, and to Correspond 
with the Excise establishments in the country, regarding both 
the funds of the Societies remitted, and the payments required, 
•whose correspondence would, of course^ be duty free, being a pub- 
lic establishments 

2. It is evident, that by following this plan, the funds of the 
Societies might be accumulated at compound interest, halfyeatli/i 
•which is but rarely done at present, at least in country districts ; 
and which would enable them much better than otherwise would 

Bb 2 
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be the case, to grant beneficial terms to the contributors, and to 
fulfil their engagements. 

3. It would require much consideration and inquiry, to point 
out the best plans for' Benefit Societies, so as to be generally 
applicable to the whole kingdom ; and a good deal of latitude 
must be given, that they may be suited t9 the circumstances of 
each particular district. Some idea, however, may easily be 
given, if these hints are approved of, to prevent those vision- 
ary plans of impracticable benefit , which can only terminate in dis- 
appointment. 

If these general outlines were adopted, the result probably 
tvould be, 

1. That every industrious man in the kingdom, might, by a 
moderate sacrifice, secure a comfortable provision for himself, m 
sickne<s and old age, and for his wife, if she survives him. 

2. That there would be a constant remittance of money to 
London, to purchase stock ; a large proportion of which would 
remain undemanded, and by means of which, the price of the 
Funds, that barometer of public credit, would be kept up. And, 

3. That all the industrious classes of the conimanity, vronld 
thus be interested in the preservation of the Government, and m 
the prosperity of the country* 

In regard to fienefit Societies in Scotland, several have been 
established in various parts of the kingdom ; but there is none 
where a better system, or more useful rules have been adopted, 
than at Castletown in the county of Caithness ; and oil that ac- 
count they are annexed to these observations. 

Regulations of the Society of United Farmers akd 
Craftsmeij of Ca&tletown in the County of Caithness. 

At Castletown, the Mth February 1798, and the 38th year 
of the Reign of His Majesty King George the Third, 
whom God long preserve. 

We, the farmers and craftsmen, in and about Castletown, 
having met, it was proposed, and unanimously agreed to, that 
it is expedient and necessary for us to form ourselves into a So- 
ciety, and to raise a fund for the aid and assistance of such mem- 
bers, their widows and oflPspring, whom it may please God to reduce 
to indigence and want. We, therefore, resolve to unite ourselves in- 
to a Society, which shall be known, and called, by the name of the 
United Farmers and Craftsmen of Castletown, for the ends 
and purposes aforesaid : And further, we bind and oblige our- 
selves to abide by the following rules and regulations, and such 
others as may hereafter be judged proper to adopt. 

Article I. Admission of Members. 

1. That no person is to be admitted into the Society but he 
'Who is a Protestant by profession, and of a good moral charac* 
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pre- 



fer, sound in mind and bodf, and to all appearaace able ti 
vide for himself and his family. 

2. That at the commencement of the Society, persons be ad- I 
nitied at the age of 60 ; bui after the Society amounts to iOQ ' 
members, no person shall be admitted above the age of 40 years, 

3. That no person shall be admitted into the Society us a mem- 
ber, until he is recommended at le*st by two members of the ' 
Society, with whom he has been acquainted for a sufficient time ' 
before, and until he is personalty present, unless for reasons sa- | 
tisfaciory to the Society. 

4. That sons of members, of the aforesaid description, be 
admitted after the expiration of sii years from the commence- 
ment of the father, upon paying half entry money, provided 

" their age does not exceed 30 years. 

5. If a member has no son, his son-in-law shall have the same 
privilege. 

G. That notwithstanding the said regulations, no person shall 
be admitted without the voice of a majority of the members o£ 
the Society. 

ir. Tmes »/ Meeting. 
. I. That the Society shall meet on the second Wednesday of 
February, May, August, and November, annually, duiing the 
jexistence of the Society. 

2. That the Society shall meet at twelve noon, on the February 
meeting, wiiich shall be deemed tlie annual meeting, for the elec- 
tion of oiBce-bcarers and other business ; and at noon on the other 
quarterly meeting days. 

III. Election, and Didi/ if the Office-bearers. 

1. Tiiat a member shall be chosen annually, by a majority of 
votes, to bear the office of Preses, who shall maintain good or- 
der, take tlie sense of the meeting-, and s; 
by his subscription ; a " " 
absence. 

2. That a member shall be chosen annually to bear the office 
of Treasurer, who shall pay the sums allowed veekly to each 
xick, superannuated, or otherwise indisposed member, and ac- 
count for the same neic quarteriy meeting thereafter. 

3. That four members shall be chosen annually as Stewards* 
to bear office quarterly, in rotation ; and the Steward for the 
(juarter shall visit each sick or otherwise indisposed member 
within a mile and a half of Castletdwn. 

4. That four menibers shall be taken from tlie roll quarterly, 
to bear office as Managers, who, together with the othei office- . 
bearers, shall be a Committee, to determine in all causes that 
may occur between the quateily meetings, not provided for in 
the Articles : but their determination shall be no longer binding 



:hoose a depute t 
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than the first quarterly meeting, unless sanctioned by the So- 
Giety. 

' 5. That a member shall be chosen annually to the office of 
Clerk, who is to attend all the meetings of the Society and Com- 
mittees. 

IV. Collections, ' 

1. That during the first year of tiiis Society, each person ad> 
mitted shall pay, as entry-money, five shillings Sterling ; bat 
after that period, it shall be in the power of the Society, to rais^ 
the entry money from time to time, as shall be thought proper* 
' 2. That each member shall pay Is. quarterly, as quarter peq? 
nies. 

3. That in case the fund of the Society, by sick members' ai^ 
nuities, or otherwise, should be brought to the sum of ninety 
pounds Sterling, each member shall pay in proportionally, ovef 
tod above the ordinary quarter pennies, until the fund shall ex- 
ceed that sum as much as the Society shall deem needful. 

4. That at the death of a member, or members, within thf 
space of six years from the commencement of this Society, each 
member shall pay in his respective share of what sum may be 
given out for the interment of the aforesaid member or members. 
/ 5. That any member residing in EngHnd or Ireland shall be 
allowed two years and a half to remit his quarterly .paymentSi 
without any fine. 

6. That any Member leaving Great Britain and Ireland, wiH 
be allowed six years to remit his quarteily pay merits, without 
a fine. 

7. That members residing in Scotland, and not in Caithness, 
will be allowed eighteen moiiths to remit their quarterly pay- 
ments, without any fine. Members in Caithness, at ten miles 
distance, to be allowed one year to remit their quarterly pay- 
ments, without fine. 

V. Fund, 

1. That all, or part of this fund, shall be laid out, if required, 
in purchasing any commodity that may be for the joint- interest 
of the members, or given out on lawful interest^ until the next 
annual meeting. 

- 2. That no more than twenty pounds Sterling shall be given 
out to any one member at one time. 

3. That no member shall receive any sum upon interest until 
he finds two cautioners, and both of them satisfactory to the So- 
ciety. 

VI. Box, 

1. There shall be a box with three locks, and three keys, dif- 
ferent from one anotherj to hold the oiopey, books, bills, or, Q- 
fcer papers belonging to the Society. 



Chap. XVI. Appendix, No. 10. 

2. That tvo keys shall b« kept by two of the Stewardsi each 
quarterly, and the other by the manager for the quarter ; th4 
box 10 be deposited in the Treasurer's house. 

YII. Benefit. 

1. That any member who is rendered unfit to provide for 
himself and family, by sickness, accident, or otherwise, shall re- 
ceive three shillings Sterling per week for the space of six weeks; 
and if he is not likely to recover, shall receive two shillings Ster- 
ling for other six weeks, if so long sick. 

2. That any member continuing sick for more than three 
months, and in all human probability not likely to recover j or, 
having failed through old age, or infirmity, shall be put upon the 
superannuated list, and receive fifteen shillings Sterling quarter' 
ly, or their proportions paid weekly, as the Society shall see 
cause. 

3. That every widow of this Society shall receive tvio thirdt 
of the superannuated members' allowance ; and [hat paid quar- 
terly. 

4. That if a member die before his widow is entilled to the 
annuity, she shall continue the quarterly payments until she it 
entitled to the annuity, and then she shall receive as formerly 
Itated. 

5. That orphan children of deceased members shall receive 
ten shillings Sterling yearly, less or more, as the Society shall 
deem fit, until they arrive at ten years of age, 

6. That 3 member's widow marrying, her annuity shall be 
Immediately withdrawn ; and if there be any children of the first 
marriage, who shall appear to be in indigent circumstances, they 
shall receive the orphan's annuity. 

7- That on the death of a member, \t. 15s, shall be paid froni 
the fund of the Society ; and on the death of a member's wi- 
dow, 1/. Sterling, for defraying funeral charges. 

8. That members not residing within one mile and a half of 
Castletown, shall attest their claims on this Society by two satii^ 
factory members ; or in failure of that, by the minister and one 
of (he elders of the parish ihey reside in. 

VIII. NaBenrfiU. 

1. That no money shall be paid out from the fund until the 
capital amounts to 120/. Sterling. 

2. Thai no member shall receive any benefit until his name 
■hall have been six years on the roll. 

3- That any member in arrears to this Society thall not receive 
any benefit until the same is regularly paid up. ' 

i. That any member who shall bring disease on himself, by. 
any unlawful means, shall not receive any benefit while thus \^ I 
disposed. 
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5. That any member who shall waste, or destroy any pail oE 
ibe Society's funds, by pretended sickness or otherwise, ^all be 
expelled the Society. 

6. That if any member fails to pay in his quarterly payments 
for three quarters successively, and not 3p[-earing, or sending, the 
fourth quarter day before the books are shut, his name shall be 
struck off the roll, unless two-thirds of the Society shall declare 
in his favour. 

7. That any member who shall curse, swear, or take the Di- 
vine Name in vain, while in this Society, shall be reproved bf 
the Preses ; and provided he continues in such practices, he shall 
be expelled the Society. 

S. That if any member come into ihc meeting intoxicated with 
liquor, so as to occasion any quarrel, or be troublesome in ifie 
meeting, he shall be reproved by the Preses, and fined ; and if 
he continues in such practice, he shall be expelled the Society. 

9. If any member be found guiltyand convicied of any enor- 
mous crime, in any of his Majesty's Courts of Justice, he shall, 
upon such conviction, be immediately expelled the Society ; and 
if he should happen to leave a widow or children, whose neces- 
sity may call for assistance, they shall be referred to the gecero 
ty of the Society. 

IX. Fines. 

1. That if a Preses refuses to bear office after he is duly elect- 
ed, be shall pay a fine of 2s. Sterling ; a Treasurer Is. 6d. i a 
Steward 9d. of fine. 

2. That if the Preses, and nil those holding office, are not 
present within half an hour of the time appointed for the meet- 
ing, he or they so abeent shall pay a fine of 6d. each. 

3. Tliat if a member, residing within ten miles of Castletown, 
is absent from the yearly meeting of the Society, he or they 
shall pay a fine of 6d. each. 

4. That if a member fails to pay, or send his quarterly pay- 
ment, he shall pay a fine of twopence for the first quarter, three- 
pence for the second, and fourpence for the third quarter. 

5. That if a Steward for the quarter fail to visit the sick, or 
otherwise indisposed member, residing within the limited dis- 
tance, weekly, within forty-eight hours after notice is sent to 
hhn, he shall pay a fine of sixpence for eacli offence. 

6. That on the death of a member, or a member's wife or wi- 
dow, any member failing to attend his or her funeral, when duly 
warned, and residing within two miles of the deceased, shall pay 
a fine of sixpence. 

7. No member shall be allowed to speak in the meeting but 
upon the business thereof, after the books are opened, until they 
are shut, under the penalty of a fine of sixpence for each of- 
1'^"ce, nor direct his discourse to any of the brethren, while they 
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pse engaged in the business of the meeting, but to the Preses* 
Neither shall more than one person speak at one time, so thai 
.one may not interrupt the other, or occasion confusion : such of* 
fence to be determined by the meeting, and the offenders liable 
to wlmt penalty they may inflict. 

8. That any member may deliver his opinion respecting the 
business of the meeting at the time under consideration, and that ^ 
with freedom and impartiality, and speak or be silent as the Pre- 
^es shall direct. 

9. That if any member be found a backbiter, talebearer, or 
busy body, and shall privately inform against any of his brethren 
of the Society, concerning any matter that shall happen in a 
meeting, which shall be prejudicial to them, or any individual 
among them, or which might occasion any quarrel ; and, in par* 
^icular, any member who shall inform against another voting in 
opposition to a member who is absent, such informer or infor« 
mers shall forfeit a penalty of 2s. 6d. for the first offence, 3& 
for the second, and, if he continue such practices, shall be ex- 
pelled the Society. 

10. That if any member refusing to pay a fine, on conviction, 
his money shall not be received, nor he any longer accounted a 
member, unless a majority of the Society declare in his favour. 

X. ()f the Society in general, 

1. The Society being composed of members of two professions, 
viz. Farmers and Craftsmen ; therefore, to prevent all disputes 
or grumbling that might hereafter arise, in disposing of the mo- 
ney of this Society to members, it is hereby resolved upon, that 
it shall be proportioned between the two professions, and laid 
out accordingly, if required ; and, if not required, that it shall 
be laid out as formerly specified. 

2. That it shall be in the power of the Society to make or add 
new articles, and alter or amend those already n^ade, as they 
may see necessary ; but such new articles or amendments shall 
not be in force, until passed into a law, in a yearly full meeting 
of the Society. 

3. That no less than two thirds of this Society can be a majo- 
rity, sufficient either to make, alter, or amend any of the arti- 
cles already made, or to dispose of any of the funds of the So- 
ciety : but in choosing office- bearers, or any small matter, a ma- 
jority of one shall be sufficient, 

4. It is hereby expressly declared and agreed upon, that the 
said fund shall always remain at Castletown, and thnt at least 
four members, managers of the fund, reside in, or within one 
mile of, the village. That the box shall not be broken up, nor 
the money shared or divided, so long as five members shall re- 
inaln, and hold it a Society. If any member in or out o£ th^ 
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place) mention the breaking of the Society, he shall, upon fUl 
proof and conviction thereof, be excluded the Society. 

5. If any doubt shall arise with respect to the meaning of these 
articles, the sentiment and judgment of a majority pf the Society 
shall determine the point. 

George Bruc:e, Preses. 

David Bain, Clerk. 

|[Then follows the certificate of the c^lerk of the peace, that 
the said articles were read in presence of, and approved bj 
the Justices of the shire of Caithness, at thehr general ^ua^ 
^r sessions*^ 
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CHAPTER XVII. 

Appendix. 



Of those Obstacles to Improvement which are locaL;, 
and chiefly limited to the highlands and islands of 
Scotland. 

By the Rev. Dr Rennix. 

The greatest obstacle to the improvement of the Highlands 
find Islands of Scotland, arises from the climate. This occasions 
oflen a late seed-time, and a late harvest ; and though there 
were both good horses and good ploughs in the Highlands, yet^ 
on an average of seasons, little more than one half the land can 
be ploughed by a pair of horses, that is done in the Lowlands, 
The rigours of the climate however, cannot be removed, but they 
may be alleviated by enclosures, hedges, and getting frequent 
changes of early kinds of seed from the Low Country. 

Section L 

The obstacles which it is more in the power of man to redresSi 
•hall be more fully dwelt on. 

I. The Tenure of Land in those Districts^ 

In every country, the state of agriculture depends yery much 
on' the tenure by which the land is held by those who culti^. 
Tate it. In the Highlands and Hebrides, there are a variety of 
ways, by which tenants hold their farms, peculiar to that part 
of the kingdom ; and, in as far as they are peculiar, they oper^ 
ate as obstacles to the general improvement of these districts. 
For in no one of these respects do they excel other parts of 
Scotland, more favourable for cultivation, or better improved* 
On the contrary, in as far as they differ, they are deficient. At 
It proof of this, it is only necessary to point out the peculiar te« 
Dures that prevail over the Highlands and Western Isles. 

In general, there are three ways in which the land is possessed : 
1. by Tacksmen ; 2. by Tenants ; and, 3. by Subtenants. The tacks^ 
inan holds his land immediately from the proprietor, by a lease^ 
like tenants in other parts of the kingdom. As he is generally 
of superior education, talents, and rank, to the rest of the inha* 
t)itants, and as he holds his lease for the most part for a consi* 
derable number of years, he may be a most useful member of 
society, as he has it in his power to promote^ the improvement 
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of the land which he rents from the proprietor. But the temmtl 
or small farmers are of a lower class. They hold their posses- 
sions at the will of the landlord, or of the tacksman, without 
any lease. 

The subtenants are still inferior to these. They hold their 
possession^ not from the landlord, nor always from the taclu- 
man, but more generally of the tenant. Yet this last descrip. 
tion constitutes the great bulk of the inhabitants of the High* 
lands of Scotland. They are all tenants at will. They have no 
lease ; but lie at the mercy of the tacksman or tenant. 

This mode of setting and subsetting of land, is One great and 
general bar to the improvement of the Highlands and Isles. It 
is a relic of the feudal system, utterly inconsistent with the in- 
- terest of the landlord, the tenant, or the state. Hence many 
cf the generous and enlightened proprietors of these districts 
have already abolished all such tenures. 

One of them, who hat, since that time, signalized himself in 
the service of his king and country, said very handson^ely. • Dnr- 
' ing my father's lifetime his tenants had no will but his. They 
^ saw with his, eyes, and heard with his ears ; for they were aU^ 

* tenants at will. But I thank God X have not one tenant bat 
% > now feels himself an independent man, and would go to law 

• with me for half a crown. ' 

Besides the tenures» properly so called, the agriculture of the 
Highlands is injured by the privileges annexed to the different 

AUoUnents of Land, 

A very ancient valuation of land is still adhered to in a part 
of the Western Islands and Highlands. By it the whole district 
was divided into shillirg, six-penny, and three-penny lands, Scotch 
money. According to the English denomination of money, they 
are termed penny, halfpenny, and farthing lands. 

The possession of these lands is regulated by this old valua- 
tion. A large farm, which is held by a tacksman, contains some- 
times twenty or thirty of these penny lands, or upwards. Bat 
a number of tenants frequently occupy a izxm jointly. Some 
have a penny, others a halfpenny, and some only a farthing land. 
Whatever be the real value of the arable land, each has his cat- 
tle soumed and roumed, as it is called ; i, e, proportioned to this 
valuation. 

A common herd of cattle, thus kept on the same spot, and a 
farm thus cultivated, cannot be profitable or productive. On the 
contrary, such a tenure is an effectual bar to the improvement, 
either of the breed of cattle, or the cultivation of the soil. 

Besides the bad proportions of pasture to particular allotments, 

Township Possession^ 
Is another species of tenure, still more hurtful to agriculture. 
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In place of each tenant having a house on a distinct farm, a 
group of little huts are huddled together, like a rustic village. 
In this a number of tenants and cottagers reside. The land 
around them is also held in common by them all. The pasture 
land is the common field where all their cattle browse. The ara- 
ble land is sometimes cultivated and cropped in common also, 
and the produce divided among them. 

This is one of the most ancient customs in our country. It is 
a relic of the pastoral age, or feudal system. But it is ruinouf 
to the interest of the landlord, the tenant, and the public, in the 
present enlightened state of agriculture. 

Where lands are not possessed in Townships, they are too ge- 
nerally so in 

Run-rig, 

This mode of occupying land, 6riginated from the same source. 
It is the natural result, and doubtless was meant as an improve- 
ment of the former plan. In place of the arable land being pos- 
sessed, cultivated, and cropped, as a common field, each has a lot 
or strip allotted to him. Sometimes, in place of one, he has two, 
or more, -especially if that arable land be of unequal value. In 
this case, he has a strip of the best in one part, and of the worst 
in another. 

In the feudal age, this species of holding prevailed over a 
great part of Britain, perhaps of Europe. Czsar mentions, that 
it was the customary practice among the ancient Gauls ; and for- 
merly it was attended with obvious advantages to all parties. 
To the landlord : for, by having his tenants and retainers thus 
crowded together in clusters, they were ready at his call to de- 
fend his person or property, on every emergency. From similar 
motives, many of the noblemen in England, Scotland, and Ire- 
land, have their residence still in the vicinity, and sometimes in 
the middle, of a village ; especially in Ireland. To the tenants 
themselves : for each was provided with pasture for his cattle, 
and a part of a farm for a crop of grain. And before land was 
enclosed, the possession of each was secured, by being intermix- 
ed with that of his neighbour. For it became equally the inte- 
rest of all, to protect all. But now that every man, from the 
peer to the peasant, is under the protection of equitable laws, 
and that arable land is enclosed, cultivated, and cropped, in a 
manner, by which it becomes tenfold more productive, such prac- 
tices are not only unnecessary, but destructive, proving a ruin- 
ous bar to every species of agricultural improvement. Yet they 
still prevail over too great a portion of the Highlands and He- 
brides. 

Owing to the poverty of the farmers, in some places, 

Sieel'bou) still prevails. 
This is a species of subset of a farm, which is practised by either 
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the laiidloTd or tacksman. Along with the Istnd^ he lets.tht 
whole stock of cattle upon it. In this case, that stock is Talaed i 
and at the expiration of the lease^ the subtenant must either pro- 
duce a stock in the satne condition, or pay in valiSie the balance. 
This is Called Steel- bow ; or a farm let in steel-bow. . 

By this sort of agreement, the subtenant pays two^ or some^ 
times three rents for the farm^ besides a high or usurious interest 
for the small capital, or value of liye-stockf lent to die smalt fir- 
mer. 

tialfjboi. 

Is another method of occupying a farm; equally bscrbaroas n 
itself, and adverse to improvement. It is not so prevalent in the 
Highlands as in some of the Westeilti Isles. Dr Walker says that 
it is, however, practised in Skye and the neighbouring counties^ 

In this case, the possessor fuhiishes the land, and the seed- 
corn. The odier party ploughs, sows,- and harrows it. llief 
•crop in harvest is then divided between the proprietor and tenant. 
Under these circumstances, it is clear that die interest of tfa^ 
landlord, and the improvement of the soil is overlooked by both 
these parties. The object both of the possessor and the labourex' 
of the soil, is to rieap as much immediate profit as possible* 

II. Stipulations in Leases^ And Servitudes, and CasuahieSy pecu* 
liar to the Highlands and Hehrides, prove a great obstacle to um 
provement. 

Most of these were originally imposed of necessity, or even 
from benevolent motives on the part of the proprietor. The pro- 
prietor was always resident, the farmer had not money, but could 
easily pay his rent either in kind or hf servitude. 

Payment in Kind^ 

This was a practice which long ago prevailed over all Scot- 
land ; and it still exists in a great part of the north of Europe ; in 
Russia and Sweden more especially. For similar reasons it is still 
retained over a considerable portion of the Highlands and the 
Isles. In place of a fixed rent in money, a part of the produce 
of the farm, i. e, of grain, &c. is paid to the proprietor. 

In the present situation of the Highlands and Hebrides, such 
stipulations are oppressive to the tenant, and injurious to the 
landlord, 'i'he population of these districts is now increased to 
such a pitch, that they cannot supply themselves with the neces- 
saries of life. The produce of few farms, in grain, is adequate 
to the immediate wants of the tenant and his servants. 

As the causes which gave origin to such stipulations have ceas- 
ed, the custom itself ought also to be abolished. Accordingly 
it has been on the decline for many years. In many instaneeSf 
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these stipulations have been converted into money; and it-b hop* 
ed that this will soon become general. 

Services. 

In the Highlands and Hebrides, the services exacted by land** 
lords from their tenants, are frequently numerous and burden- 
some ; so that they become a great, and often an insurmountable^ 
obstacle to all improvement. In some cases, every kind of la- 
bour that can be performed by men or horses, at any period of 
the year, even in seed-time and harvest, is exacted from the te- 
nants. 

They are frequently bound to plough and harrow the proprie- 
tor's farm, and to plant his potatoes, at the critical, season of 
spring, when all their hands and horses are required at home : 
To work at his hay, and cut his peats in summer ; and in tho 
busy season of harvest to help him in with his crop : In short, to 
execute every sort of labour which a farm requires. 

The tacksmen likewise generally require similar services from 
subtenants. In such a state of subjection, all parties must suf- 
fer, and every species of improvement be totally at a stand. 
While the tacksman is called off from the labours of seed-time, 
summer, and harvest, the task he performs to his landlord must 
ever be performed with a grudge. His vassals must be equally 
reluctant in doing such services to him, at the risk, and perhaps 
the ruin, of all their own little crop. 

III. JVani of proper Accommodation for theyr Cattle^ is a great 
Obstruction to the Improvement of the Highlands and Hebrides, 

From the high rents paid by the fanners in the improved dis* 
tricts, they are allowed proper accommodation for their families, 
their servants, and also for their cattle. It is otherwise in the 
Highlands and Hebrides. Many of the tenants inhabit miserable 
huts. And in most cases, no acconmiodation, and no shelter, m 
provided for their cattle in winter. 

The consequences of this are obvious. Many of their eattto 
literally perish, for want of shelter, during the severity of win*' 
ter ; and all the stock of every kind are permitted to roam at 
large all the year round. By this means, all the low land, which 
b the best and most productive, b utterly ruined by poaching, 
and rendered much less productive. 

Sheep farmers in the South di Scotland, have found that m 
bare wall, built in a circular form, on any eminence, sufficiently 

Eotects their flocks, by night, from being overlaid with snow t 
•sides, it saves the trouble and danger to which the poor shep- 
herd b exposed, in watching hb flocks by night, amid the hor<« 
tors of the winter stomb 
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Bettor accommodation, therefore, for horses, milch-cowsy and 
the young cattle, is absolutely requisite in the Highlands and 
Hebrides. The want of this is^ a great obstacle to the nnprove* 
inent of these districts. 

IV. The Want or Scarcity of Winter Food for their Cattle. 

In the cultivated districts of Scotland, where there is a grest 
proportion of arable land, it is easy to supply the whole stock of 
Cattle kept during winter. In the Highlands and Hebrides, it is 
otherwise. From the abundance of grass, ten times as many 
cattle may be reared and fed in summer, as can be kept alive in 
winter ; and, for the most part, many more are retained during 
that season than can be tolerably f^d. The consequences of this 
are frequently fatal to the stock, and ruinous to the farmer. 
When a severe winter, and heavy fall of snow ensues, one third, 
and sometimes one half of the whole stock perish for want of 
food. Even those which survive the storm, are so enfeebled, 
that they do not recover in time to be ready for the market; or, 
if offered to sale^ they must be sold at reduced prices; 

V. Overstocking their FarmSy is another Obstacle to the ImprofX* 

meni of the Highlands and Hebrides^ 

Where abundance of food can be raised from any farm, it naayj 
and ought to be consumed by cattle : But where little provision, 
except pasture, can be procured in winter, every farm of this 
d ascription should be lightly stocked. 

Yet it appears, from the Agricultural Reports of the High- 
lands and Hebrides, that the pernicious practice of overstockuig 
almost every farm, witli every species of live stock, generally pre- 
vails. 

The number of horses kept for labour, is uniformly one-third 
more than is requisite for that purpose. This is, indeed, partly 
owing to the diminutive size of the animals used, and partly td 
their want of docility, or not being properly trained. A num- 
ber of these stubborn animals is frequently yoked in one plough. 

Dr Walker, in his posthumous work, remarks, that " the num- 
ber of horses upon everi/ Highland farm, is by far too great; 
They are so numerous, because they are inefficient. They are 
inefficient, because they have neither stature, nor a supply of 
food, to render them useful. In many places, they are reared for 
the market, and sent in droves to the South. In this case, it may 
be proper and profitable to keep a considerable number. But^ in 
general, 6, 8, or 10, are kept on the smaller farms, for the pur- 
poses of agriculture alone. " 

The number of idle men servants^ kept in the Highlands and 

1 
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JSebridet, is also a dead Weight on e^etj faiWer. This is the na« 
tural consecfuence p£ employing too many horses. Dr Walker 
obsenresy '^ That mbre Uian double the number of horses and 
mep. servants are employed in the north of Scotland, on a farni 
of the same description and extent, than in the south. In the 
former, a tenant who pays JOfdy 5/« Sterling of yearly rent may 
be found with six labouring horSes. On a farm of 20L may bei 
found twelve or fourteen men and women servants. Jn short, 
there are few farms in the North Highlands but might be mana? 
ged, and equally well cultivated, with one-third of the number 
of sertants. In some cases, one-half of horses and men migh| 
serve the piirpoiie. " This, however, is partly occasioned by the 
climate. The long, continued frosts, or .storm, gives them but a 
short time to plough. It is the climate hese that occasions this. 

It is unnecessary to add, that such a number of horses and ser- 
jrants, utterly idle the greatest part of the year^ must be a great 
obstacle to all ifnprovement. . . 

The number of cattle of every kiiid which are kept on these 
ig equally, adverse to . every improvement, either of the. 
stock or soil. The. proportion between the rent and stock a£ 
such farms, is a sufficient proof that they are overstocked. Dr 
yTslker mentions a case in point. ** A fiirm in Kintail was found 
to have on it 40 milch cows, which, with their young stock, from 
|i calf to a four- year old, made about 120 head of cattle.; besides 
80 ewes and 40 goats, which, with their young, were about 250| 
and 10 horses. Yet this £mn, though it contained arable land 
more than. sufficient to supply all the fiunily, besides tliis stockf 
was rented only at itoentif pounds a year. " 

■»•••■ ■ - . . . , 

▼L Distance fiom Manures^ and neglect of such as they have at 

kandf is andther gredt Obstacle to tM Im pr o vem e nt of the High^ 

lands and Hehrides. 

. '■>' . - . . •' ' . - ■ • . 

. 0f all manures, lime is one of the most effic^oos atnd lasting.' 

And wherever it abounds, and is properly used, inuprovenient m 
the quality of the soil may be seen. Indeed, witbont this spe* 
cies of msDure, the richest counties of Scotland must have re* 
msined in a comparatively unproductive state. 
, Tet this invaluable manure is almost inaccessible to the inha- 
liitants of the Hiahlands and Western Isles ; at least, the ex<- 
pense of the article, and of carriage to sucJi a distance, either 
py sea or land^ is so great, that few landlordsy and still fewer te- 
nants, csn aflFord to give their lands a saffideat liming. 

It b true, and it is fortunate for these districts, th^ limestone 
ld>ounds in many parishes. But, want of coal to bum it, b a 
^eat obstacle to the improvement of land, by the use of tbU 
manure. Happily, in some parishes, peat has been used as a fuel 

TOL. II. C c 
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for this porpose, with great success. And lime, barnt with pea(| 
furnishes a far richer manure, than when coal is used as- a fueL 

But the neglect of those manures, which are at hand, is ano* 
ther obstacle to improrement. Even the dung raised by their 
cattle is utterly neglected, and allowed to lye as a useless waste, 
over a great part of the Highlands and Hebrides. Bur» to plact 
of being considered as of any value, it is regarded as a nuisance; 
and, in some cases, it is actually thrown into the nearest braokf 
in time of a floods that it may be washed away. 

Hitherto we have considered the Hif^lands and HeiMrides 
chiefly as a pastoral district. But, in many parishes in botli, 
com is raised. Considering these parts as capable of greater col^ 
ttvatton, there are many obstacles to improvement pecuUar to 
these districts. 

VII. Want of Proper Implementf of HusBandry is » great tor 

to In^ovenimt, 

Over a great part of the Highlands and Hebrides, tbe imple» 
ments of husbandry are very defective. In some places they 
are as simple and inefficient, as those which were ased ia the 
remotest ages, when husbandry was first introduced into these 
iPegions. 

The Highland plottgk is a very simple and feeble, instrument; 
its whole length is about 4 feet 7 inches. Like that of the anci* 
ents, it has only one stilt or handle ; the mouldboard is fixed to 
it by two leather straps ; the coulter and sock are bound toge« 
ther at the point with a ring of iron. Four horses are yoked to 
this instrument, abreast, by thongs of leather. The driver, with 
the reins fixed to a cross-stick, walks backward before the horses; 
and to drive them forward, he strikes them on the face. The 
ploughman walks alongside of the plough, directing it with one 
hand by the stilt, and another man follows with a spade, to lay 
down the turf that is torn up. 

The Reestle is another rude instrument used in the Hebrides, 
{t is rendered necessary on account of the imperfection of their 
plough. It is similar in shape to that instrument, with a beam 
and one stilt. It has no sock^ but only a single iron coulter, of 
the size and shape of a reaping hook, but stronger; and it is 
drawn by one horse, driven by one man, while another directs it 
by the stilt. The object of this operation, is merely to open a 
passage for the plough, which follows after, by cutting the twist- 
ed roots of the weeds, with which the land is infested. Widi- 
out this previous operation, their feeble plou^ would be ob- 
structed. 

The Harrows used in the Highlands are, if possible, still more 
imperfect than their plough. Some are like hay-rakes^ and are 
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tnanaged by the hand ; others are dncwn by horses^ bat all have 
wooden teeth or tines. Of course they are so light and feeble,' 
that they scarcely cover the seed* even in a soil which is free and 
^equently ploughed. But they have no effect in breaking and 
pulverizing the soil in such lands as have lain in lea for any tinoe^' 
especially as they are ploughed so imperfectly. 

Their carts and cars are equally iniperfect» as the iffipIemenCs. 
named above. For the most part, carts, or wheel carnages of 
any kind, are unknown. All their com and crop of every kind» 
and all their manure and materials for building, are train^ported 
from place to place on horseback, or on sledges. 

It is true that, in general, the roads are so bad, that no wheef 
carriage could be used ; but this is not the case thiiversally; 
On the contrary, in many parts of the Highlands and Western 
Istes, excellent level roads are naturally formed. Especially in 
the flat levels and Islands, sdch as Somh-Uist, North- Uist, and 
Benbecttla ; yet few or no carts have ever been used. This ia' 
a great obstacle to the improvement of these districts. More 
horses, and men, and labour mtkst be employed, than would o« 
iherwise be necessary. And more expense must be thrown away 
in conveying their crops and manure and other materials, . such' 
as kelp, from place to place yearly, than would purchase wheef 
tarriages for these purposes; 

VlII. The Rotation of Crops raised in the Highlands and Hebri- 
desy and the neglect of Green Crops in general^ is a great obstd^ 
die to Iniproveinent^ 

The rotation pursued 6ver (he greatest part 6f these districti; 
is perhaps the most ruinous that could be devised. On their in* 
field land^ in general, they raise continual crops of grain with- 
txlt any respite. Alternate crops of bear and oats, without in- 
termission, are cultrvated on the same field. Sometimes two 
crops of the former, and four of the latter, in succession, fonn 
the produce of infield land. 

Four, or even &ve crops of oats, afre rai^d oh the ootfielct 
iand, and then it is allowed to rest for three ^ears; After this;' 
fhe saitie rotation is resumed. 

IX. Natural Obstacles to the Improvement of thest Districts, . 

Some 6f th6s6 are in^urthouAtable. Others may be obviated^ 
fliotfgh not entirely removed.* The insulated sitiiation-^-the bois- 
terous climate — the rotrgh and rugged surface — ^ihe dangerous 
ferries — ^^the distance from markets — and the rnaccessible nature' 
of these districts, are of the first description ; for they maj^F 
be considered as obstacles to improvement, almost, or ahogeme^ 

Insurmountable. 

Cc2 
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There are others which may be obyiated in part, though not 
entirely removed. The. want of regular posts and packet boats 
— >the scarcity of wood-**^the* want of artisans of every descrip- 
tion--^the irruptions of the sea^ and oyerfkxwtngs of rivers — the 
i^ant of shelter of every description for cattle and cover— and 
the desolations occasioned by sand-drift^ are all natural and pow- 
erful obstacles to the improvement of these districts, which ne- 
ver can be wholly removed ; yet they may all be partially ob- 
viated. 

Such are the leading obstacles to improvement whieh are lo- 
cal, and almost peculiar to the Highlands and Hebrides. It now 
remains to point out 

The Means qf Removing these Obstacles* 

Some of ihenii it is true, can Jiardly be sunnounted } but if 
the landlord, the tenant and the Legislature, were to combine 
their united eiFofts^ several of them might be altogether remov- 
ed, and most of them may be partly remedied^ It is indeed in 
the powcfr of the landlord alone, to remove some of them ; others 
may be remediefd by the tenant ; but it would require the addi* 
tional aid and interference of the Legislature to obviate or re* 
move entirely some of them, or even to' alleviate others. 

I. The landlord has it in his povret to; remove many of the ob? 
stacles above pientioned. 

1. Subletting of Land he has it in his power to prevent. And 
this practice ought in every case to be abolished ; excepting, 
perhaps, in those districts where the proprietors do not reside. In 
each of these, one or more tenants of superior rank and talents, 
filiould be placed to act as a Justice of the Peace, and a sensible 
farmer should act as a factor, in absence of the landlord. Of 
course he may prtfcsess a large farm. But if he be allowed to sub- 
set any part of it, a lease ought to be grainted for a limited time 
fo every possessor. In general, all persons, excfept the labourers 
attached to farms, ought to hold their lands immediately from 
tlie proprietor. 

2. Leases ought to be granted to every te^nant, great of small, 
rn order to encourage him to improve his possession. Per- 
haps in no ca<e ought these leases to be less than 15 or 20 yearsj 
and expressed in language so plain, that every tenant may fullyun- 
derstand them. The proprietor ought also to specify the improve- 
ments that ought to be attempted, as well as encourage those 
by an addition to his lease, of proportioned to the exertions he 
has made, and the expense he has incurred. 

3. Ail run^rigy toxmship^ or joint possessions of every kind, 
ought immediately, and for ever, to be abolished ; and the bound- 
aries of every farm should be defined; and the arable part ought, 
&s faf as is possible, to be enclosed. If the tenant be employed 
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for this purpose, lie ought to be paid bj the landlord as any other 
labourer ; and, on his part, he ought to pay 5 per cent, for tlie n 
ney thus expended. 

4. Letting of Land in Steel-hoiv, or Ualf-fnni possession, Ouglltf 
4a be strictly prohibited by the iandloril. And every lease to at 
tacksman ought to contain an artide to this effuDtj under the pc^ 
nalty of forfeiture. >' 

5. All rent ought to be paid in xinw^y ; and all tie serrice*, 
Jervitudes, sitd casualties, to which the tenant was hoiind former-* 
Jy, except as much victual as is Teally wanted for the landhoider't 
&mily, oujfht to be cotwerted into, and paid in cash, ^The only" 
service that may in some cases be exceptcil is {uel. 

6. Tie tenant ought flot only to be better accommodated with 
a house, but sheds ought to be built, and a large cow-house and 
bam, BHrted to the farm, ought to be proritled for him. The 
wood, stones, and lime and workmanship, ought to be furnisheA 
by the proprietor. The tanant ought to pay 5 per cent, for the 
money expended during his lease. Perhaps he OKght to hear tha 
Bole burden of colleclitig rushes, reeds, £ern, or heath, for thatch. 
But, if tlutcE are used, the landlord ought to furnish and put 
ihem on, and charge interest as upon the other articles. 

7. Erery landlord ought to purchase one complete set of tho 
most imiM-revcd implements of husbandry, and use them himself, 
that his {eoants may see the advantages of doing so. And ha 
ought to procare, and sell at prime cost, similar implements to 
all his tenants who incline to use them. Ejven though he were to 
give a set anntidly as a prenuum to the most industrious of them, 
he would find it turn lo liis own aocount. But as these implex 
■nents must need occasional repairs, he ouglkt to invite and en- 
courage mechanics of every det criptisn to settle on his property, 
or send young men at his oivn expense to be taught these arts. 
By returning to their native homes, they, in their turn, migliC 
<each others. Wood and iron, and every material awanting for 
-tiiese purposes, ought lo be provided at first by the landlord, and 
sold at prime cost. Blacksniithe, and plough and cart wrights, 
ought to be eelahlislied in every parish, in proportion to its 

R. The landlord should also set the example himself of using> 
or at least point out the method of using, all those natural ma- 
nures which may be found on his estate. With this view he ought 
4o be at some pains and expense to discover them, and allow the 
tenants the iree use of theni, till they have fully ascertained tlieir 
value. 

9. Every landlord, if possible, ought to have a farm in his 
own possession. His example would go far beyond any precept. 
Indeed, without such a siimuhw, few cxperimciUs will lie made^.. 
«m1 aa few iiiiprovifiuents inlroduccd. — !..i,.-„,ii. ■ ■' 
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Much h«8 already been done in this way by the liberal and en- 
lightened landlords^f the Highlands and Hebridea. isia, Gigha, • 
Collonsay, and Coll, and many parts of Mull, U1vb» and ^ye^ 
bear testimony to tliis. And the successoirs and tenants of Mr 
Cam^ll of Shawfield, Mr M'Neil of Collons^y* and Mr McNeil 
of Gigha» and of many other proprietors, will long feel the be- 
nefit of their exertions, after they are laid in the dust. In many 
of the remotest districts of the Highlands, ^similar es^amples have 
been exhibited with similar success ; yet much remains to be done 
before these districts can be improved. ^ 

II. But much may also be done by the tenants themselves, 
and many obstacles to improvement may be removed by their 
exertions, especially when combined with those of their land* 
lords. 

1. The lateness of their harvests is one of tl^e greatest evils 
complained of in the Highlands and Hebrides. Indeed this evil 
is more felt there than in any other district in Scotland ; for, a« 
bout the time of the i^uturonal equinox, more violent winds pre- 
vail, and more rains fall, than in the Lowlands. 

Yet this evil may be partly removed by the tenant ; as it is 
owing in a great measure to his late sowing. A preposterous 
rule is generally followed by most tenants in these districts, never 
to begin to plough till Old Candlemas, nor to sow till after the 20th 
March. In some places no grain is sown till after the beginiiing 
of April. Even oats and rye are delayed till the end of that 
month, and sometimes to the middle of May. And bear is sel- 
dom sown till the end of that month ; yet, when the season is 
favourable it is sometimes reaped in August. This is a proof that 
the late harvest is not owing to the soil. It is partly to be a* 
scribed to the climate, and partly tp the tenants delaying to plough 
and sow sooner, Or not procuring the earliest kinds of seed. 

That it is in their power, and that it would be their intefest, 
to perform both these operations four, five, or even six weeks 
sooner, Dr Walker asserts. He says that their arable lands are 
in many places low and nearly on a level with the sea : tliat their 
soil is every where of a sharp and forward nature : that, though 
drenched with rain, a few dry days in February and March pre- 
pare it for the harrow. 

He points out the obvious advantages that must be the conse- 
iquence of sowing a month earlier than is commonly done, that 
the harvest would be early in proportion, and the grain more 
plump ; and to prove this, he states that, in the year 1787, a field 
of common barley, after being sadly demolished by the weather, 
was only reaped on the 16th November: but that it was not 
sown till the 26th of May. And he adds, that in the immediate 
peighbourhood, another and a better farmer had a hearty crop of 
X^incolnshire barley (a much later grain) in his barn-yard on tli^ 
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"SSth of October. All this advaatage was owing to his having 
,4K>wn it OD the 8th of March. 

In short, there appears to be no doubt, that over the High* 
lands and Hebrides, harvest may become a roonih earlier than 
St generally is, by early labour, early kind of corn, and early 
sowinpf. 

2. The quality of the grain raised in the Highlands and Ha* 
•brides, might be greatly improved by the exertions of the te- 
nantry. By the same means, the quantity might also be great- 
ly increased. 

All agree, diat the grani raised in these districts, is greatly 
inferior in quality to that of any other in Scotland. The aver- 
^ge quantity of meal which oats yield per boll, may be stated as 
follows, in general, from 10 to 16 pecks per boll over the rest 
of Scotland ; and in the best cultivated counties, from 12 to 18. 
Whereas the same quantity of oats, in the Highlands and He- 
l^rides, owing to the bad kind of seed used, viz. the grey oatl» 
on an average, yields only from 4 to 6 pecks of meaL 

The qkaiUity of grain produced per acre, is still more deficient. 
Much of the arable land, says Dr Walker, in the northern parts 
of Argyleshire, the western parts of Inverness and Ross-^ire» 
«nd in most nf the Islands, when sown with grey oats, (by far 
the most commonly sown of any grain), a£brds only an increase 
of three to one. Tlie usual produce of rye, is four seeds z And 
' Aat of bear is under five, aifid seldom exceeds eight wttdu There 
are fert'de islands, such as Isla, South Uist, and others, which 
are more productive, yielding ten to fifteen, and even twenty or 
-twenty^five seeds, of this grain. But this remarkable increase is 
only in those spois whidi are cultivated with the spade, plentif|il- 
ly supplied with sea- ware as a manure, and sown- very thin. 

This great inferiority m the quality and quantity of grain, 
lu3wevei:, is not owing to the<sterility of the soil, or inhospf table 
nature of .die climate of these districts. It is chiefly to be ascrib* 
cd 10 the inattention of the ^tenants, lo the kind oi grain which 
they coltivate — to the quality of the seed they sow— -and to the 
rotation of crops which thej raise. 

1. The kind of grain, especially of oats, wl>ich \% generally 
•cultivated, is the ver7 worst and least productive. Otrer the 
f;reatest .part of the HtghUiHis and Hebt ides. Grey oats alone are 
cultivated ; whereas if early Blainslie, or Blnck, or, still more, 
if Tartarian oats were tmrcdnced, the increase might be doubled, 
smd the quality of the grain irvcreased in the same proportion. 
In some of the low-lying, warm, and sheltered spots, Ftieslatul 
oats would be still mt'te productive* P^frhaps, howerver, Uie 
Tartarian oat is moft generalij adapted to th^se districts* It 
crows luxoriantlf even in a srormy climate. It yields a gfr«t 
Jfusrase bocfa of cota ar^i straw* As the ear or psmicle bangs aV 



to one side, it h of course turned from the wind, and on this ac- 
count it is not liable Co be shaken. 

The proprietors should be the first to introduce and cultivate 
these kinds of grain, and to purchase and sell them to their le- 
pants for seed, at prime cost ; or even give them grnth, in small 
quantities) as premiums to those most deserving ol encourage- 

2. Little attention is paid to the quidliy of the seed sown: 
Or rather, in many cases, the weakest and worst of thtir oau 
and bear is selected for this purpose. It is true, thatwcakgtain, 
which will yield but a small proportion of meal, will spring. 
But it is equally true, that the plants produced by it must be 
weak in proportion. Nothing, dierefore, can be more prepoi- 
terous than die practice of sowing weak grain. A penny may 
be thereby saved in spring, but a pound is lost in harvest. 

Hence, in every country where cultivation is carried on with 
iudgment, the uimoi.t care is taken to procure the very best and 
plumpest grain for seed. There, too, they are at much pains V> 
change their seed from year to year, or as often as they find it 
necessary. Yet this precaution is for the most part totally over- 
looked in the Highlands and Hebrides. When the same grain is 
cultivated on tJie same soil, without intermission, however rich 
that soil may be originally, tliat grain uniformly degenerates. 
For this cause, a change of seed is absolutely requisite ; and the 
neglect of this is one cause of ihe inferiority of the grain cf llie 
Highlands and Hebrides, both in quality and quantity. 

Dr Walker speciHes an instance in point. Mr Campbell of 
Dunstaffnage imported bear from Glasgow, which he sowed rm 
his farm of Icolmkill. Besides a much latger crop, the grain 
which it produced was of superior quality. He sold it at one- 
third dearer than any other bear in the island. 

But the inferiority of [he grain produced in tlie Highlands 
and Hebrides, may be ascribed to, 

S. The rotation of crops raised in these districts. It is in the 
power of the tenant to alter this rotation, and by thi^ means im- 
prove both tlie quahty and quantity of his crop. In place of a 
perpetual succession of grain, or white crops, which is the pre- 
valent rotation, a green crop ought to be introduced betwewi 
each. An alternate succession of white and green crops would 
improve the whole arable land, and more than double the pro- 
. duce of it. But such a rotation is impracticable, in most parts 
of the Highlands and Hebrides. A more imperfect Totalion, 
however, is practicable, and would be a great improveihenl. 
In every case where bear is sown, grass-seeds should be intro- 
duced. This would furnish one crop of hay ; and corn tniglic 
be cultivated, after this, with success. 

Green crops of many kinds miglit be thrown in, over a gfNt 
partof these districts, to great advantage : especinliy in low-ljirg 



CrtAv. XVir. Appeftdi*. 



«0? ' 



B^tualions, where natural or artifidal manures can be procur- 
ed, and where the arable land is enclosed. The ingenious au- , 
thors of the Reprinted Reports of the Hebrides, and of all the 
counties of the Highlands, uniformly compkin of the want of j 
green crops, and with all their eloquence recommend the exten- ■ 
sive cultivation of them, as one of the most effectual means of 
reclaiming waste land, enriching the soil already cultivated, and 
inereasing the produce of it, botti for the use of man and b^ast. 

Waste lands can by no other process be more easily or effec- 
tually reclaimed, than by a complete fallow or x green crop. 
Potatoes, cf course, are raised in lazy-beds, over a great part of 
the Highlands and Hebrides. Indeed, for half a century past. 
(here has been little if any additions made to the cullivaied land, 
but by this practice. It ought therefore to be extended more and 
more, especially if this species of crop be confined to waste land. 

By this means, the quantity of land fit for cultivation, and ca- 
pable of bearing crops of grass or grain may be gradually iii- 
cieased. As a proof of this, Dr Walker mentions that potatoei 
were first introduced into Souili Uist about the year I7't<3; that, I 
imhe course of twenty-one years, upwards of nine hundred a- i 
ctes were thus reclaimed and rendered capable of cultivation bf 
the plough or spade. And in the Isle of SIcye, he adds, that 
twenty acres were added to every farm of 201. of yearly rent, bf 
plantinj; potatoes on land never formerly cultivated. Nay, on 
one »in^lL> farm in tlie district of Arisaig, there were raised na 
less th.in iOO bolls of potatoes, in one year, and all on land 
which had never before been in any culture whatever. As a fur- " 
-iher proof of the immense advapiage of such a crop, he mention* 
another farm in the same county, which, in the year 1749, onlf 
raised from 12 to 15 bolls of grain, and reared only 40 cows, 
whereas, in 17(il, 37 bolls of grain were raised, and no less thaa 
70 cattle, of larger size and better fed, were maintained. Yet 
this vast increase of produce, in the short period of 15 years, waj 
nitlrely owing to the bringing in of waste and wild land by po- 
Utfies. 

Aralilc lands may be cleaned and improved by m crop of tur- 
.nips. Were a pour farmer told, that, by riiisiii;; this plant, ha 
might liave milk for himself and his family all thtt year roundf 
ihut he might double his winter provision for his cattle, and ths . 
quantity of dung; for his farm-^that much more corn might bfi '. 
raised, and reserved for meal to his family — and that the weak. I 
est. and worst of hie land would be cleaned and unrichcd, by j 
* throning in turnips into his rotation, he would doubtli;bs be o- 
'tnaned, and opt to conclude, that ibis was an idle tale. Uut the 
landlord, by cultivating this crop biniself, and by encouraging | 
Jiis tenants to follow his example, would soon open their eyc^, 
Biid cirry conviction to their minds, of the practicubifiiy of buc(i I 
a plan, and tho va«t value of iL - ' , 
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it was by a similar plan; that potatoes were first introduced io« 
to the Hebrides. The inhabitants were as ignorant of the use of 
this planty and as much averse to the cultivation of it, as they 
now are of the value of turnip. But the Laird of Clanronald^ 
in the year 174S» first introdoced potatoes from Ireland. With 
all the solicitude of a parent, he assembled his tenants together^ 
as soon as he arrived with his cargo. He pointed out and ex- 
plained to them the mode oi cultivating such a crop. But^ with 
one consent, they refused to accept of, or to plant this valuable 
root* By an ei^rtion of that authority, which the chief of a 
clan could exercise, he compeUed them to make the attempt 
But after the crop was raised in autumn, some of the tenants 
brought it to their landlord's gate, sapng, that he ought indeed 
compel them . to plant jsuch fooH^ roots, but they i^ould not 
be forced to eat them. In a short time, however, they saw 
^heir error ; and the potatoe was found to be, and is still called, 
the Poor man's boU, as a proof of the high estimation in which 
it b hdd. 

It is by similar exertions, and such an example, that Uimipsand 
<»ther green crops con be introduced or cultivated with success in 
the Highlands and Hebrides. 

By cultivating it, much sandy land might be reclaimed—most 
t)f their infield land would: be cleaned and enriched — green food 
might be provided in vnnter for their stock-^the breed, both of 
black cattle and sheep, might be greatly improved in size and va- 
lue — ^more dung would be raised — more cattle reared — and the 
land would become more productive of grain — ^while many thou- 
sands of cattle might be saved &om disease and want, and abso- 
lute starvation in winter. 

There are many other species of green crops, of equal value, 
and some even better adapted for the soil and climate of the 
Hebrides and Highlands, than common 'turnip. The Swedisli 
turnip, (rata baga), is in particular to be recommended, as 
«nc of the hardiest roots that is known. It subsists during die 
severity of winter, and serves as green food, after the turnip de- 
cays in spring. Even after it springs afresh, its root remains firm 
and fit for use, which is not the case with turnip. Of course, 
both the young shoots, and the old root, serve as food during the 
critical months of April and May, when winter fodder is gene- 
rally gone, and when the grass in the fields has scarcely sprung. 

In short, if the tenant were properly instructed, and encour- 
aged by his landlord, to extend the culture of every species of 
green crop, and introduce them in a proper course of rotatioD, 
the soil of the Hebrides and Highlands would by this means be 
^rendered far more prolific of food for man and beast. 

But cattle, not corn, are the staple commodity, and the chief 
production of tliese districts. To improve the breed, and in- 
fiease the stock of cattle; is also in the power of the tenant, espe* 
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dallj If aided by the exertions of the landlord. The former, 
by taking care never to overstock bis farm ; and the latter, by in* 
troducing new, or improving the old stock of cattle, might, bj 
tlieir united exertions, accomplish this great end. 

On this subject, many judicious hints are suggested in the re- 
printed Report of the Hebrides. The following are quoted as. 
highly deserving of the attention, both of the tenants, and land* 
ed proprietors, of these islands. 

** 1. Both landlord and tenants should consult competent 
judges, in order to fix on the sorts, numbers, and proportions of 
live stock which they ought to allot to their farms. The perni- 
cious, but too common practice of overstocking the land, ought 
to be carefully avoided ; and every encouragement for improving 
the breed and managcoient of his stock, should be afforded to 
the tenant. 

*^ 2. The size of cattle and horses ought not to be forced all 
at once beyond the abilities of the smaller tenants, and the powers 
of the pasture to maintain them. Proprietors, and gentlemen 
farmers, ought to commence the introduction of enlarged and 
improved breeds. They should gradually rear flocks of Cheviot 
and Spani&h sheep on their pastures, before they recommend them 
to their tenants and dependants. 

'^ 3. The farmer should discriminate between the pastures ad- 
apted to different sorts of live stock, t^,t the various seasons of 
the year ; and act accordingly. It is preposterous to keep cowf, 
horses, and sheep, on the sume pastures, in every sort of wear 
ther, all the year round. Yet this is often done in many of the 
Western Isles. 

** 4. Attention ought to be paid to the difference between pas« 
tures fit for breeding, and those adapted to fattening of cattiew 
Each of these should be carefully applied to its appropriate uae^ 
and not pastured promiscuously. 

*^ 5. The best breeds of black cattle which the Higlilands and 
Hebrides produce, should be carefully rearcnl an^ propagated* 
without mixture and adulteration, by any foreign breeds. 

'* 6. In rearing calves, hay tea should be generally used; and 
care ^hoidd be taken not to stint the young cattle oi^ provender ; 
but, on the contrary, as much green food and hay ought to bo 
provided as possible^ while they are young, and in a growing 
state. 

'* 7. The Gearran, or true Highland and Hebridian breed of 
horses, should be retained. But every effort sliould be made to 
improve that breed. With this view, stallions of tlie greatest 
size, and most beautiful form, and mares of the finest figure, 
ought to be selected for this purpose. By tliis means, the native 
horses of the Hebrides might be reared and improved to such 4 
pitch, that they might be fit for the plough, the cart, or the 
saddle ; and, by being thus improved, one third of tlie aiunber 
fnieht b^ sufficient for all these purposes. 
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^* 8. On the Mainland, or Highlands, perhaps a larger breed 
of horses ought to be introduced. Stallions, therefore, ought to 
be procured by the proprietors from the South, and allowed to 
cover gratis, or at aa easy rate, over all their property. Many 
landlords of the Hebrides have already shown such a patriotic 
spirit ; and perhaps none more than Mr Campbell of Shawfield* 
The Island of Isla will, of course, soon abound with horses of a 
different, though not inferior breed, to any in Scotland. 

** 9. The utmost care ought to be taken to improve the quali« 
ty, and extend the quantity of meadows fit for hay. Flooding 
them in spring might accomplish the one, and draining morasses 
might s«rve the other purpose. Many meadows might be flood** 
^ at a very trifling expense, by which the crop might he great- 
iy increased in quantity as well as quality ; and many morasses 
And mosses might, at a small sum, be converted into meadow 
lands, by first draining, and then flooding them. ** 

But nM»re ample and accurate information on this subject may 
be found in Dr Walker's posthumous work, so often quoted. To 
that the reader is referred. ' 

While so much may be accomplished by the united exertions 
of the landlord and tenon ty 

III. The Legidature ouglU also to co-operate* 

Indeed, without thi« powerf^il aid, many of the greatest obsta^ 
cles to the improveibent of these districts never will be complete- 
ly obviated. 

Of ail the obstacles to the improvement of pastoral districts, 
such as the Highlands and Hebrides, 

1. The Didi/ on Sak is one of the greatest. Yet neither the 
Jandlord, nor tenant, nor both united, can remove it. The Lc^ 
gislature alone can give relief from such a burden. ^ 

There can be no doubt, that this duty operates as a powerful 
obstacle to the agricultural interests of Britain at large. . For, if 
it were removed, salt might be used as a powerful manure, espe- 
cially in those districts at a distance from lime. It might be 
used with advantage, mixed witli the food of cattle; and it would 
operate as a powerful preventive, too, of many of those diseases 
so fatal to live stock. 

But while the operation of this duty is felt, oyer the whole 
kingdom, as a bar to improvement, it is still more severely felt, 
and sometimes absolutely ruinous, to the remote regions of the 
Highlands and Hebrides. Cattle, and not corn, are the natural 
produce of these districts. For this produce they have no mar- 
iket at hand. In most cases, they must be driven a hundred, or 
sometimes two hundred miles. And what adds tenfold to this ca* 
iamity is, that this market often fails ; so that the tenant is under 
tht) dire necessity of driving his cattle home again, and to return 
nennyless, witli his stock greatly reduced in value. Nay, to con- 
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.suihinate his ruin, he has noUiing to pay his rent, nor any pro- 
vender to support this superabundant stock through the winter. 

Whereas, if the duty on salt were removed, all these ruinous 
Consequences might have been prevented. For, in such a stag- 
nation of the market, the grazier might cause his cattle to be 
killed, in place of being carried home to starve ; and, when sail- 
ed and barrelled up for the market^ they might either be pre- 
served, or sold off for ready cash.. 

Besides* as many cattle, even in these Northern districts, are 
. found in good order for the butcl^er, in place of selling these off 
to the graziers of the South, they might be killed and salted near 
the spot where they were fed, and barrelled up for the market. 
The saving to the feeder, in such cases, inclwling tlie o£Fal# 
whichroight be useful to his family, may be safely stated at much 
more than 20 per cent. 

2. The landholders ought to establish villages^ and the Legis- 
lature should encourage the inliabitants of the Highlands and 
Hebrides to settle in them. There are many advantages that ac- 
crue to the public froiti such establishments ; and they are in many 
respects preferable to large and populous cities. The health q£ 
the inhabitants of any country is better secured, when they are 
scatter ied over the face of it in villages^ than when cooped up in 
large cities — an amicable intercourse is kept up between husband- 
men and manufacturers, by a mutual interchange of kind offices 
-~the operative class of the community, too, ar^ in less danger 
of entering into cabals and combinations — living is generally cheap* 
er, and house rents much lower in villages than in cities — above 
all^ the interests of agriculture, and the improvement of the 
country^ may be thus more generally promoted — and emigration 
may, in a great measure, be prevented from the Highlands and 
Hebrides, especially if employment were found for the inhabi- 
tants. , 

As a proof that this great end may be accomplished, many of 
the inanufacturers in Glasgow and Paisley have employed weavers 
at the distance of thirty, forty, and hfty miles; and, not many 
years ago, a considerable part of the linen manufacture of Edin- 
burgh was executed by weavers in the county of Inverness. K 
Villages were established over a great part of the Highlands, and 
especially along the sea-Shores and banks of the Caledonian andi 
C^rinan canals ; and if small branches of our manufactures were 
thus spread over the country, in place of being altogetlver limit- 
ed to one or two populous cities or counties, all the above ad vaO'- 
tagcs might be attained ; and it becomes the Legislature to give 
every possible encouragement to such a plan. 

3. Fisheries^ if also encouraged, would furrMsh emplo}'ment to 
the inhabitants of such villages, and would promote agriculture 
in their neighbourhood. To point out the precise situations for 
such establishments^ is not necessary licrc to dwell on. Sufitce 
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it to say, that the mouths of all the riren?, the banks of the lakes/ 
and the creeks along the sea-shores of the Highlands and He- 
brides, are peculiarly adapted for this purpose. Oban, Tober« 
mory, Fort- William, Arisaig, &c. have been pointed out'by some 
of the agricultural Reports. . And in Knox's Toor, and Dr Wal- 
"ker^s History of the Hebrides, and the Essays of Dr Rennie, 
'Kilsyth, and General Dirom of Mount-Annan, many excellent 
hints may be found on this subject. 

It is true, that the inhabitants of these districts are generally 
unable to purchase the apparatus requisite for Fisheries. The 
landholders, too, may be unwilling to aid them, or embark in 
such a business. On these accounts, the Legislature ought to 
interfere. If a few boats, and nets, and barrels, and a sufficient 
quantity of salt, were furnished at the expense of Goyeramenty 
the interest might be paid in fish annually by the settlers ; and, 
if successful, they might be enabled ultimately to refund the ca- 
pital ; if not, the sum would be sunk to good purpose ; and ex- 
periments might be made,'- and fisheries established, sufficient Xd 
indemnify the public for such an outlay. If but one new fishing 
station were discovered, and one village to succeed where none 
existed before, this would be an ample remuneration; 

It may be said that these new settlers would be utterly igno- 
rant of the secrets of the art of fishing, especially in the deepr 
fiea, and still more ignorant of the best mode of curing 6sh, when: 
caught. But the cure of this evil is obvious and easy. Govern- 
ment ought to call in the aid of the most skilful fishers along the 
coast of Holland. By every encouragement in their power, they 
ought to invite these men to settle on the coast of Scotland, and 
the British shores. By this means, that most useful and essen- 
tial branch might be transferred from the Continent to our coasts. 
If but ten men of capital and skill in that branch were to be 
settled in different stations along our coasts, they might com- 
mence and carry on a national undertaking, which would enrich 
themselves, and add to the national resources of Britain ; one 
which might ultimately be of incalculable benefit. 

4. Packet' Boats ought to be established by Government 
Tliese ought to ply weekly, or more frequently, as need requir- 
ed, between the different stations along the coasts of Scotland, 
and the great market towns, and likewise between them and the 
chief islands of the Hebrides ; especially where villages and fish- 
eries were established and encouraged. The want of these is^ 
felt as a grievous evil, and great obstacle to improvement, in 
every branch of political economy. And that want cannot be 
supplied by the landlords, far less by the inhabitants of these dis- 
tricts. Yet there is no doubt that if Government were once to 
establish such communications, all the inhabitants of all ranks 
would rejoice to encourage, and even contributCj liberally, to 
keep them up^ 
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5. Schools ought to be encouraged by the authority of Govern* 
tnent, wherever 8uch establishments are formed. Such institu- 
tions, indeed, ought neither to be formed nor supported solely by 
Government. Every landlord, every tenant, and every society 
or class of the community ought to concur in such a measure. 
And there can be no doubt ef such^ concurrence, if a plan were 
once digested for this purpose. It is truly gratifying to every 
feeling heart, to hear that a plan is already in agitation, of esta* 
blishing itinerary teachers over the Highlands and Hebrides, 
Such a plan claims the protection and powerful aid of the High* 
land and Bible Society, and even of the Legislature itself. 

6. Sand drift is an evil peculiar to the Highlands and Hebrides. 
And when we see the National Institute of France making such 
vast exertions to remove such a fatal and destructive calamity, 
surely it becomes the Government of Britain to exert itself in 
such a cause. 

The Pintis marUimus was discovered by two of the Members 
of the National Institute. It is the only tree that flourishes on 
moving sands ; and the coasts of Bourdeaux, formerly sterile in 
themselves, and destructive to the neighbourhood, by sand-drift, 
are already partly covered with this plant. 

Many of the Gramina may serve a similar purpose. Sea-bent, 
sea lime-grass, sea canary- grass, spear- leaved ovache, spurry, 
sea bugles, sea bird-weed, salt* wort, sea knot-grass, Galloway 
fescue, and many others, might be cultivated on blowing sands, 
to cover the surface with a green sod, and prevent its drifting. 
And Government ought to encourage every experiment for this 
purpose. The proprietors and tenants would in this case follow 
the example, wherever they saw it crowned with succe&s. 
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AppifiNDix, Nof. I. 

Political Maxims, regarding the Importancb of 
Agriculture, and the means of promoting 

ITS Improvement. 

By Sir John Sikciaik. 

i. No nation wilt prosper long, unless it can be provided wit^ 
food; — in siifficient abundance, exporting any unnecessary surplus: 
— at reasonable rates, but so as fully to t'epay the expanses m. 
cultivation ;^^and, where the extent of its territory will admit of 
it, b^ domestic industri/, 

2. Where provisions are scarce and dear, and the taxes, whe^ 
ther direct, (ft indirect, are high, the pressure roust be doubly 
felt by tlie great body of the people ; nor can they afibrd to pay, 
without sevei^e retrenchments, what otherwise they might fur- 
nish, without difficulty, to the public treasury. If cheapness, 
however, is the result of the importation of foreign corn, and not 
6f domestic industry, the treasures of the country are exhausted, 
in the promotion of foreign agriculture ; and the Cultivation of 
the soil at home, the proper basis of national prosperity, is fa« 
tally and inevitably discouraged. 

3. The more the population of a Country increases, it is the 
inore necessary for its government to consider, what means are 
the most likely to be effectual ; 1. To augment the produce of 
the land already in cultivation, by the establishment of improved 
systems of husbandry ; and, 2. To encourage the cultivation and 
improvement of any bari:en soil. 

4. Neither the old cultivated land, however, can be rendered 
more productive than formerly, nor can new soil be brought in* 
to cultivation, unless the Legislature removes every obstacle to 
improvement, and encourages, by every means in its power, a- 
gricultural indlistry ; nor unless the farmers are possessed of 
skill, capital, and spirit, to carry on their operations. 

5. In no department, is Bacon*s celebrated maxim more true, 
{K^ioxvledge is Power), than in regard to agriculture: Hence no 
farmfer can be accounted skilful in his profession, who does not 
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avail himself of the information lo be derived from the experience 
of others, and who doea not improve his knowledge of husban- 
dry, by the perusal of the ableiit works which ha^e been publish. 
ed on that subject. It is absurd to imagine, that the communi- 
cation of kttowledge bj printing, which has promoted the ad- 
vancement of every other art, should be of no use in agriculture. 
6> Capitol will soon be acquired by farmers posgessed of pru- 
dence, skill, and industry, where credit is attainable, where a 
circulating medium obounila, and where the occupier of the soil 
is protected, except in times of scarcity, from the destructive 
Intrusion of foreign competitors. 

7. But skill and capital are acquired in vain, unless a farmer 
likewise possesses energy to carry on his agricultural operations. 

■ That, however, must depend, on tlie countenance given by the 
Legislature to the cultivation of the soil ; on the establishment 
of public institutions to promote a diifusion of knowledge, and 
■ spirit of agricultural improvement ; and, above all, on the en- 
couragement given by the landlord to hia tenants, 61/ means nf 
leaxet, nithout which the agricultural, can never be accounted a 
liberal profession, and will never be followed by persons possess- 
ed of an independent spirit, of capital, or of ability. Certainty 
in his tenure, can alone furnish a sufficient stimulus to the 
farmer, to make the necessary exertions for the improvemeat of 

8. Where agriculture is considered, by the Government of a 
country, as the proper basis of public prosperity, and as such is 
duly encouraged, a nation, possessed of an adequate extent of 
territory, must become great and independent ; but where, to 
prosperous agriculture, extended commerce and numerous raa- 
nufftctures are conjoined, an empire is raised to the highest pitch 
of power and opulence ; and when wisely governed, it is more 
likely than any other, both to acquire political strength, and to 
establish, un sure foundations, " thk ?eKMaN£ni HAPPtNEss 



POSTSCRIPT. 

The principal source of all the financial difficulties of this 
country, is, the enormous importation of foreign corn, and the 
immense sums we have paid for obtaining that supply. The to- 
tal amount, for the last twenty years, will appear from the fol- 
lowing authentic document. 






^'l^ 
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An Account of the Real Falue of Corn\ Grain, Meal and Flour^ 
imported into Great Bfitaiv^ from Foteign Parts, in each t^earf 
from 1792 to 181 1, ho^k inclusive. 



\ : ■ ^ 


Real Vialue of Foreign 


TEAKS. 


Cdrn, &C. Imported. 


1792 .... 


L. 856,095 


1793 . - . - 


2,021,993 


1794. .... 


1,768,811 


1795 .... 


1,461,622 


1796 - . - . 


4,48(7,116 


1797 - - . . 


1,455,722 


1798 .... 


1,569,757 ■ 


1799 . - - - 


1 ,765,840 


1800 .... 


8,755,995 


1801 .... 


10,^49,098 


1802 . - - . 


2,155,794 


1805 .... 

• 


1,164,592 


1804? - . . . 


1,85^5,333 


1805 .... 


S,'/^4,83I 


isoa - . - - 


1,106,540 


1807 .... 


1,878,521 


1808 . - . - 


336,460 


1809 .... 

> 


2,705,496 


1810 .... 


7,077,865 


1811 .... 


1,092,804 


Total 20 years, 


L. 57,420,285 



Above one-Tialf of this amount was probably paid for in spe- 
cie, d large propTOftroir of which, it is said, found its way to 
France, ^d enabled it to carry on the war, which otherwise it 
rnight have been under the necessity of abandoning. These are 
circumstances the more to be lamented, because there never could 
have been any occasion, to have sent any considerable part of 
that immense treasure to foreign, and tor hostile nations, had ade- 
quate encouragement been given to agricultural exertion, within 
oar own territory. Indeed, had a General Bill of Enclosure pass- 
ed when k was originally proposed, it would have saved by far 
the largest proportion of the fifty-seven millions we have paid, 
during the last twenty years, for foreign grainy which has been 
productive of such injurious consequences to the prosperity gS 
this country. 

September 1812. 
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Agricultural lupRovi^ 

KuVAL OB P&RLIAMeK^' 



Flam of a Society for Promoti 

MEST. Td BE CONSTITUTHO Bt 

AHY Chaster. 

Bj Sia John Sikclur.' 
Inlroduclion, 

, The irnprovement nf a. country Oependa upon three partfciif' 
lara;— 1. Skill; 2. Spirit! and, 3. Capital. 

In regard to s/iiU, there never existed, in any country, Bo great 
If fin accumulalion of agricultural knowledge, as what Great Bri> 
tain now possesses ; rind it is rapliflj ttisseminating over the ivhole 
kingdom, both by the publicntionH of the Board of Agriculture^ 
and the works of many intelligent authors, who are repeatedly 
discussing that subject. 

That a sprit of improwment exists, is evident, by the demand 
for books on husbandry ; by the number of private agricultural 
societTes which have been recently established ; by the pleasure 
Tcith which agricultural subjects are so generally discussed ; and 
by the extensive iniprovenien'ts winch are now carrying on in every 
Quarter of the kingdom. Unfortunately^ however, these im- 
provements have nut kept pace With the increasing demand for 
food ; and hence it has been found nccesBary to pay to foreign- 
ers, in the short space of twenty years, above^i/seven mUiont 
SlerUng, for articles which, by proper exertions, might easily 
llave been raised at home, bad our cultivation been carried to - 
iliat height of which it is capable. 

As there is land enough in the country, either now lying 
waiste, or imperfectly cultivated, to raise all the articles we want, 
wid no. deficiency either in skill or spirit, the tmnt of capital is 
the oiily circuinstance that can have prevented improvements 
from being carried on, to any extent that our necessities could 
require. Landed gentlemen, indeed, have very rarely much 
itnoney to" spare; find it often difficult to borron' on the seCuritios ' 
they can offer; and are naturally apprehensive, when money be-, 
comes scarce, of being called upon for repayment : whereas, if 
fiiey could be siTpplicd with money at a moderate rate of inter- 
txt, oV if the burden varied according to the proRt made from 
|)ie undertaking, and if the principal were in no case to be de- 
manded, there are no limits to the improvements which might 
,4e Carried on, but the boundaries of the Island. 

In order to effect so important an object, the following plan is 
iuggcsted. 

Plan of the Society. 
, That under the authority of Parliament, l!ie sum of one mil- 
^ {fit any otiier sum adequate to the purpose) be raited by ■ 
Ud2 



joint-stock company, in shares of 50/. each, or 20,000 strares^ 
Ml all, for the purpo*ie of promoting the improvement of the 
country. 

; That the manajrement of the concern; be confided to a presto 
dent, fire vice-presiden€si and twelve directors^ a» is osoal in 
similar cases. 

That where any improvement is to be carried on, the company 
shall be authori^^ed, uiider such restrictions as naay be thought 
advisable, to lend to the proprietors of landed estates a sum of 
money for improving the same. 

That the proprietor shall pay, for such- money, a certain in- 
terest of 4* per cent., and also one half of any profit to be deriv- 
ied from the improvement beyond 4e per cent. ; and that the same 
3hall be a rdal burden upon the property^ in the nature cf a rent 
<^harge. 

That in the caise of plantations, no annual interest shall be 
paid, but that, at the end of thirty years, such plantations 
Hhali be valued ; and either one half of the value thereof shall be 
paid to the Society, or onehalf of the plantation shall be allotted 
to the same, to be either cut down, or preserved) as the com» 
pany shall think most advisable. 

I. Profit to the Proprieiors of Land, ' 

The terms above proposed fcnr borrowing money, are abund- 
antly favourable to the landed pi'oprifetor ; because, 1 . The rate 
of interest he is bound to pay, namiely, 4 per cent., is certainly 
moderate. 2. The additional interest depends upon the success 
of the improvement ; and the more he p«^ys to the Society, the 
more he puts mto his own pocket. 3. The principal can never 
be demanded ; so that he need never entertain any apprehensions 
6n that account. In some cases, both parties might be inclined, 
that the money b'orrowed shall bear, in perpetuity, an interest 
of 6 per cent.y which, in this case, might be legalized by Par- 
liament. 

II. Profit to the Society. 

. It must be a great satisfaction to any company, to promote 
such improvements as are likely to take place, under the auspi- 
ces. of such an institution as the one now proposed, more espe- 
cially when it will be accompanied* with such profit as may be 
expected in the present instance. The payment of 4 per cent, 
is fixe^'^n the most undoubted security ; and, if the money is 
laid out to advantage, the additional income to 6e received must 
be very considerable. Where waste lands are improved on a 
proper system, the profit on the money expended" ought to be at 
the rat^ of from 8 to 10 per cent.; in which case, the company 
w^ould receive above 6 per cent, for the mohey advanced. Where 
the improvement is carried on by irrigation, or by draining, the 
profit is still greater, often from 15 to 20 per cent. ; and in the 
tt&e of plantations, .the. advantage wot^d be verjr considerable, 
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.^ceeding the value of the sum laid out^ with compound intere^, 
«t the rate of 6 per cent. ^ 

III. Frofi io the Public, 

There is no institution that could be better entitled to public 
support. By increasing the capital, as might be necessary^ 
^ which might easily be done in time of peace, when money is 
cheap and abundant), every acre in the kingdom would either 
become covered with wood, or loaded with agricultural produc*-. 
jtions ; and all that boating ci^tal, wliich might otherwise remaim 
^ther unemployed at home, or might be sent to foreign coun- 
■tries from the difficulty of placing it out to advantage, would 
thus be laid out in prompting our domestic improvement, and* 
rendering the whole kingdom one uninterrupted scene of indufs- 
jlry and cultivation. 

LonddUy 10/A Apnl^ 1806, 



Conclusion. App. No. 3/ 
Hints regarding the Corn Laws* 

C| By Sir ^ohn Sinclair. 

A^TEB all tnat has been written on the subject of the Com 
2^aw8, the real question at issue n^ay be brought within a very 
moderate compass. 

1 • The £r«t object must be, **' To procure an independent sup^ 
ply i '' for a nation ought not to .trust to its enemies, or those 
who may become so, for the means of its subsistence. Muc|| 
have we suffered by following a different system. Witliin the 
fihort period of twenty years, we have exported little short of 
sixty millions Sterling for grain ; ^< exhausting, for articles that 
might have been raised at home, our metallic currency ; stimu- 
lating the agriculture of hostile nations, and swelling their finan- 
cial resources, for our destruction." Whereas if the lands, now 
in culture, had been rendered more productive, and the waste 
lands of the kingdom had been improved, a large proportion of 
that immense treasure might have been retained at home. But 
the fact is, that it is 'impossible to increase the produce of the 
^ands already in cultivation, or to improve our wastes, hut at tt 
great expense. Hence arises the necessity of high prices. The 
produce of our fertile lands, which can be cultivatoi at a mode- 
rate expense, would not feed one half of our population. Thp 
more barren lands cannot be cultivated at the same rate. It 
would be perfectly unequitable, however, to permit the produce 
of the barren lands of this country, more especially in unfavour- 
able seasons, to be put in competition with the produce of the 
/ertUeJields of other countries. 

% The next object is, •* To have grain at a steady priccp^ 
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nrhicli, under the jadicious regulations of a former systeniy was 
the case for almost a century. Nothing can be more ruinous, 
tnor€ especially to the middling and lower classes of the commu- 
nity, than great fluctuations in price. They are unable in that 
case to apportion their expenditure to their income. When grain 
is uncommonly cheap, manufacturers are apt to give up regular 
labour, and to devote a considerable portion of their time to 
idleness and extravagance, greatly to their own injury, and to 
the loss of their employers. On the other hand, when the prices 
rise, their misery is extreme. But when, by judicious regula- 
lions, the price is steady, it is their own fault if their situation is 
not uniformly comfortable. 

3. The third object is, " To give domestio a decided preference 
p^r foreign industry »" The manufacturing and commercial in- 
terests violently contend for this principle, when it suits their 
own interest ; but oppose it, with . equal violence, w)ien they 
think it Is not for their advantage. For instance, they say, 

* Prohibit the exportation of British wool ; give a decided prefer* 

* ence to British shipping ; lay duties upon aU foreign manvfoctures^ 

* as iwoUenSy cottons, silks, Unens, china, S^c. Secure to us the mO" 

* nopoly of the home market for every article vse can "^produce ; hut 

* vahilst voe receive these advantages, let the importation ofjore^ 

* corn be encouraged^ tviihout regarding the effect it may have on the 

* industry of the British former. ' But is this just and equit- 
able ^ tf any peculiar encouragement should be given, either 
to the agricultural or manufacturing classes of the community, 
the preference ought assuredly to be given to the former, who are 
in a manner fixed to the soil, whereas the latter may abandon it 
whenever they think it for their advantage, and settle in other 
countries. Let no peculiar advantage, however, be given to 
cither ; only let the same principle, of reciprocal preference, be 
enforced in both cases. 

4. The landed interest are also entitled to be indemnified, fot 
the losses they have sustained, in supporting the manufacturing 
and commercial classes. The immense load of national debt, 
and the heavy taxes thence originating, liave in a great degree 
proceeded from an anxiety to promote commerce, and to pro- 
cure markets for our manufacturing industry. How many mil- 
lions has it not cost the landed interest, to establish distant co- 
lonies, and to maintain fleets and armies for their defence, chief- 
ly for the purposes of trade, and the consumption of our manu- 
factures ? But though the landed interest have suffered so es- 
sentially by these means, it is contended, that they are not to 
receive any indemnification for those losses. Their incomes are 
to remain stationary, ijohilst they are to be loaded xvilh aU the ex- 
penses of cornmcrcial xvarfare. 

* 5. In a prosperous country, the value of money, as the medi- 
um of exchange, is perpetually diminishing. The price of la- 
bour, and of every article of consumption, rises accordingly ; 



but it is contended, at the f-ame time, that the price of the pro- 
iluctions of the soil ought to remain the Game. Can any tltir.g . 
be more unressonablc ? and is 'it not evident that, whilst other ' 
urtictes become dearer, tlie value of ^'raiu should i 
proportion ? 

Oa the whole, the landed and fanning interegts claim, In-flielr J 
own behalf, and that of tlie public at large, that the followin| 
principles be kept in view, in the arrange men t with regard ti 
the Corn Laws about to take place: — 1. An independent su,ip^. J 
2, Steady, instead of fiuctuating prices. 3. A decided prefer-l 
ence in favour of domestic, when compared to foreign industry. J 
4. Inilemnification for Eupporting the manufacturiug and cam>iS 
vnercial interests. And, 5- An increased rate on inipoitation, ; 
' adecjuate to the increased price of other srlicIetL If thesciprin-' 
ciples are tiow acted upon, the .country will prosper. The ma* |.^ 
iiufacturing and coDimercial interests will have the best of all ' 
markets, a market at 'home, for their proIudionB, and, in that J 
respect, will be less dependent upon foreign countries. 
thing, indeed, can be more absurd, than .to employ ilie capital of i 
ihe country, in supplying foreign nations with manufactureji 
which can only be paid for, by the importation of foreign graia^ 
to the injury of the Britrish I'uemer ; for, in order .io render that 
groin admissible, -the value of the nhole agricultural produce of 
the country must be depreciated. . i 

«UnicsB justice, therefore, is done to the industry of the British 
farmer, it is but equitable, and ought to be insisted on, not onlf 
that wages, and th« price of>labour, should be reduced, but that 
full latitude be givro, to export wool, grain, and every other pro- 
duction of the soil i and that every species of inanuiacture cun> 
Eumed at home, as woollens, cottons, Mlks, linens, iron, china. Set:. 
should be udipitled duly free. Skch monopoiks mv uiifair, unlest 
they are rz-dprncal. Nothing but the enforcing of sucli u system, 
win convince the manuJauturing and commercial interests, uf the 
injustice and impolicy of tbe measures they arc now pUESuin^ 
Th^y would soon be satisfied, were that plan to take place,.* that 

* all the classes uf which a great nation consists, ouglit to sup- 
' port tbe others j and that regulations which may more imme- 
" diately tend to the advantage of one, will ultimately promote 

• the interests and prosperity of every class. in the coiuniunily. ' 

Above all, it is essential for those, witose business it is to im- 
■port, — to manufacture, — or to retail commodities forithe internal 
use and consumption of tlie country, not to countenance attjr' 
-measures likely to prove injurious to agriculture ; for what would 
■become of them, if the landed aud farming interest*, tAeir bat 
■custontera, were to be reduced to poverty aud distress I 

Edinburgh, AprillSH. 
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Mr Natsmith has receotly transmitted the following commu^ 
nication, being the • 

Sequel of his Experimental Inquiry into the Nature 

OF Peat- MOSS. 

(See No. 2. of Chapter XI. page 2. of this Volume.) 

When the few experiments of 1812, already recorded, wer^ 
ended, the four Sower-pots were deposited in a lumber garret 
till the return of spring. 

On the \6th of February 1813, after the contents of all the 
four were sufficiently moistened, three sound grains of wheat 
were planted on each, and they were placed in the inside of a 
window, in a room where a fire was kept, and regularly watered. 
On the 6th of March a plant appeared on No. 3. ; and on the 8th 
there were two on it, and one on each of the other three. 

When walking along the lower side of the peat-moss first de- 
scribed in the former part of this Inquiry, some fragments were 
observed which had been lifted from the bottom ; and having 
been exposed to the weather through the winter, the annual 
growths had separated from one another, none of which exceed- 
ed the tenth of an inch in thickness. 

March \^th. A part of this having been thoroughly dried, 
4 ounces were burnt, and yielded ^th of an ounce, or tV^Ii of 
the whole, of ashes or pure earth. By this it appears, that the 
vegetable matter is continually dissolving, though slowly, and is 
carried away in the water draining from theuioss: For, accord- 
ing to Mr Naismith's experiments in Prize Essay, pure moss, at 
the surface, yielded only -y\%^ part of its weight in ashes: In 
the former part of this Inquiry, the dry moss submitted to com- 
bustion yielded -i-fTth part of its weight in ashes, at two feet be- 
low the surface ; and at five feet lower in the raoss, the propor- 
tion of ashes was to the last as 5 to 4, or something less than 
-^'g^th of the burnt peat ; and here the proportion of ashes in the 
bottom peat is xV^h; so that in the course of ages more than -Jths 
of the vegetable matter is dissolved, and washed away in water. 
Whether the residue be soluble in the same menstruum, does not 
appear to be known ; but it is probably very difficult of solution. 

March 19///. All the flower-pots were sunk in the earth, in 
the open air, and left to take the weather as it came. At the 
same time, a part of the bottom moss, after it had been well 
bruised, was put int9 another flower-pot ; and there being now 
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iliree plants on each of the pots No. 1. and 3, and only two oi| 
No. 2, the two last sprung plants on the former were carefully 
taken up, and planted on the new flower-pot, which was marked 
No. 5. 

Mat/ 24fth. The plants on No. 1,2, 3, 4, seemed to be near- 
ly as thriving as they would have been on any other soil. Those 
on No. I. were the most vigorous, having the most numerous 
and broadest leaves ; those on No. 2. were the most forward, 
but the shoots and leaves less numerous and narrower than those 
of No. 1. and 3. ; those on No. 3. appeared not greatly inferior 
to No. 1. ; on No. 4?. there were a good many shoots, but the 
leaves narrower ; the plants on No. 5. had made a very small 
advance, and were much behind all the rest. All the pots were 
pow packed up, in order to be carried to a considerable distance, 

June 10/A. After a tedious transportation, the flower-pots 
were unpacked. No. 4. and 5. were broken, the contents scatter-* 
^d and mixed, and the plants destroyed, so that all investigation 
with regard to them was over. No. 1, 2, 3, were again exposed 
to the open air, and watered when the weather was dry. 

Jul^ SOth, The plants had continued to advance in growth 
jand the ear appeared on all of them; but those on No. 2. were 
farthest advanced, having appeared twelve days before the other 
plants. The others, however, exceeded in the number and 
plumpness of the stalks, leaves, and ears ; and the plants on 
rio, 1. preserved all along an evident superiority over the others. 
Being threatened with an attack from the domestic fowls, the 
pots wt^^e now placed in the outside of an upper window^ which 
imfortunately faced the north-east. 

September 24M. The plants had been duly watered every se- 
cond day, and were slowly advancing towards maturity ; but 
those on No. 2. were looking dry, and seemed to be prematurely 
ceasing to vegetate. As they had been excluded from sun and 
air for 16 of the longest days, lately placed in an unfavourable 
exposure, and the season now far advanced,* it was not expected 
they would beconqie fully ripe, and the^refore they were cut dovvii 

this day, close by the surface, and weighed as follows. 

ox. dr, 

^0. 1. had 8 full advanced stalks, from 2 grains, with 

large plump cars, and 9 later or abortive ones, 

weighing - - - - - -112 

2. had 6 advanced stalks, with short ears and wrin- 

kled grain, and one later, weighing - 13 

3. had 7 advanced stalks, and 3 later ones, and 

weighed ------ 10 

Here it must be observed that the plants No. 1. and 3. were 
green and juicy, and must have weighed heavier on that account. 
The roots of the wheat had branched oqt everywhere througli \ 
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tlie moss in the pots, spread around the surface, and bound it so 
fast together, that it was with difficulty it could be torn asunder. 

October 14M. A few grains of the wheat of each pot having 
been kept, and those of No. 1. and 3. being more full of juice 
than those of No. 2., which were already shrivelled, each were 
put in a separate paper, and the whole put under one cover, and 
laid in a dry place, that they might become equally dry. Their 
proportional weight this day was — 20 grains of No. 2* were equal 
to 12 ef No. 1. and 13 of No. 3. 

It has been observed by others, as a singularity in peat-moss, 
that the reptiles which frequent cultivated land are not to be 
found in it. This struck the present writer very strongly many 
jears ago, on seeing a piece of moss turned over, which had the 
^appearance of a fine rich black mould, yet not a «ingle instance 
of the earth worm (lumbricus terrestris) Was to be found in it, 
though this reptile abounds in all fertile soils ; and even round 
the edges of peat-mosses, wliere the land water has carried earth, 
and the plough made encroachments, and mixed it with the moss^ 
the earth worm, and the mole in pursuit of it, is very prevalent. 
As putrid vegetable matter seems evidently to be the food of 
this reptile, it would appear^ either that the vegetable matter in 
rotteii moss is not in a fit state of preparation for their food, or 
that the undecomposed substance does not afford them a suit- 
4ible lodging. To try if the moss in the flower-pots, which had 
nourished large plants, would furnish accommodation to earth 
worms, a number of small ones were gathered, and a dozen put 
iimong the moss of each flower-pot, leaving them to stand in the 
open air. In nbout a week after, the flower-pots were examined, 
4ind not a single worm remained in any of them. 

October SOth, The moss in one of the flower-pots having been 
veil dried, was reduced to charcoal, by burning in a close ves- 
sel ; and though the season for making experiments on vegetation 
was nearly over, the flower- pots were filled with friable mould 
taken from a piece of waste ground covered with grass, but had 
never been known to get any manure, and a quantity of peat 
charcoal mixed with the mould of one of the pots. — On the lOth 
qf Novemhery three grains of barley were planted on each pot, 
«nd they were placed in a warm corner of a room. The plants 
came up equally on both ; and as soon as they appeared, they 
were placed in the inside of a window for the benefit of the light. 
The plants made slow and equal advances for several days ; afler 
which, the temperature being still moderate, and a fire always in 
the room, those growing over tlie mixture of charcoal, visibly ap- 
peared to be gaining the superiority, which became daily more 
discernible. They continued growing slowly till about the mid- 
dle of January 1814, when the cold became so intense, that not- 
withstanding every precaution, the plants languished and made . 
jE.0 more progress. — January '2Hlh ; All hope of carrying the ex- 
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periment farther being at an end, the plants were cut, and weigh- 
ed with a delicate balance ; and those which had grown on the 
charcoal wanted but a little of double the weight of the other. 

Such is the result of a lahorioiig investigation respecting the 
qualities of that anomaloua substance by which a lar^e portion 
of the surface of the country is overwhelmed, and locked up from 
the use of society. A few other nxperiments were projet'ted ; 
but circumetaDces occurred which prevented thcna from being ' 
executed. 'I'hose which arc recorded may perhaps be thought 
tedious, and not very interesting ; but it was thought projier to 
give a minute account of every thing, that nothing might be 
wanting which could possibly throw any light on the subjectj 
To bring Hie substance of what is above stated more immediate* 
ly under view, the following corollaries are submitted, as a foun« 
dation to what may be farther advanced. 

Cor. 1st. Notwithstanding the refractory nature of those ve- 
getables of which peat-moss is formed, they are capable nf being, 
partly at least, dissolved, and of nourishing cultivated plants, by 
the application of putrescent substances, as may be seen by tho 
result of the experiment on flower-pot No. 1. where moss of tha 
most refractory kind, by being steeped in cow's urine, nourished 
as luxuriant plants of wheat as were to be found on any soil. 
But it docs not appear to be good economy to deprive the ara- 
ble lands of u fhrni, or district, of putrescent manure, so indispen- 
sably necessary for the preservation of its fertility, tu pour it on 
the neighbouring peat mosses, with the view of exciting fertility 
in them. The expense of cultivating the former, which is always 
accessible, will be less, and the returns more certain and perma- 
nent, than can be expected from the latter, ' Neither can it be 
Eupposed, that such a great change can be operated on a peat- 
moss in its natural situation, at on a small portion of the same 
Bubstance in a flower-pot. The latter was dried before being 
immersed in the liquid ; it was iheltered from the rain for three 
months in winter afterwards, mellowing in stagnant air ; and waa 
kept. close compressed in the flower pot. 

Cor. 2d. Uut though putrcbcent substances are the most pow- 
erful solvents of pcLtt-niciss, there are otliers wiiich have snm^ 
tvhat of a similar effect, as appears by the prnddct of the flower- 
pot No. 3, which, though not equal to No. 1, was veiy respect- 
able. The moss was miied with dead sand, taken from a pit 
more than 6 feet under the surface, and put into ihe flower-pot 
' along with the moss by alternate layers. Had tlie earth had 
more clay in it, and been more intimately mixed with the most, 
GO as to embrace its filaments, the effect would probably have 
been more considerable. 

Cor. 3d. By mixing moss with the earths, in order to adipt . 

tt to the nourishment of useful plants, not only is decompositinn < 

I promoted, but the coniisteiice is al^o improved. 1'liat peat-mou, i« 

L . 
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of Itself, is a very unfit receptacle for the roots of cultivated. 
plants, will be readily admitted. We have seen above> that it is 
equally unfit for the accommodation of the lurobricus terrestris. 
But it is not because there is a mixture of moss in the ground 
that this reptile shuns a place, but because the earths in which it 
delights are absent : for it frequents the edges of mosses in which 
land water has mixed these earths. As the soils in which the 
lumbricus abounds m<^t are tiie most fertile, it is probable that 
such soils not only afford the greatest abundance of vegetable 
food, but also give the most favourable reception to tlie roots of 
cultivated plants. Hence it may be inferred, that a mixture of 
the earths is one of the first steps in any attempt to make peat- 
moss fertile. 

Cor, i:th. Lime has been represented as the universal correct- 
or of the sterility of peat-moss. By its alkaline quality, it is said 
to neutralize the acids, and dispose the refractory vegetable sub- 
stances to putrefy. This fertilizing quality ought certainly to 
have operated on the moss in the flower- pot No.'2, where the 
force of the alkali was fully applied, by boiling the moss for a 
long time in plenty of lime water ; yet the effect w*8 equivocal 
The plants were indeed all along the most forward ; but as they 
were the weakest, they seem to have been most sparingly nourich- 
cd, and that nouxishment exhausted before they arrived at ma- 
turity. In fact, those acids with which moss is said to be stored^ 
have not yet been detected ; or if any have been found in any 
particular moss, they are accidental, not necessary ingredients of 
that substance. Caustic lime ^applied to moss has a tendency to 
Iiarden it, rather than to dissolve it. Lime mixed in solid soils 
is welL known to be an excellent ingredient for promoting ferti- 
lity. It may also be advantageously applied on moss in which 
other earths have been mixed ; hut alone, it will have no such 
effect. This is well illustrated in Mr Naismith's Essay above 
cited, in which an experiment is rccoided where moss was mixed 
with ^th of lime, and no plant succeeded on it ; but when a large 
proportion of poor earth was added, the mixture became very 
fertile. 

Cor. 5th, The great proportion of cold stagnant water which 
peat-moss contains, so long as it is in its natural growing state, 
is the chief cause of its incapacity of producing land plants. It 
is shown, in the first part of this Inquiry, that at an average from 
the surface 7 feet down, about |ths of the whole mass is stagnant 
water. Though the solid part were of the mostjertile quality, 
no land plant could establish its roots in such a watery mixture* 
But this great body of water, excluded from the genial influence 
of the sun's rays, by the plexus of vegetable filaments by which 
it is covered, and continually rising in gelid exhalation, must 
chill every plant requiring a mild temperature which it reaches, 
and fpread its baneful influence over the adjacent country, affediog 
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both animal and vegetable health. In this ftate, all attempts to 
cultivate the furface will be vain. The native plants may be banifh* 
cd, or their growth fufpended ; but nothing but aquatic herbage 
can fucceed. It is therefore indifpenfably neceffary to open propct 
outlets^ to allow this excefs of water to drain off ; and thefe ought 
to go to the deepnefs in which the water is contained in great ex^ 
cefs. Unlefs where fprings arife in the bottom^ deeper will be need- 
lefs expenfe ; for towards the bottom, the fubftance being more de- 
cayed and compreiTed by the fuperincumbent Itrata, lies more com- 
pa6l, and contains lefs water ; and that water can have lefs injurious 
effe6ly as being farther removed from the furface. In the mofs 
which has been the fubjeft of this Inquiry, the proportion of water 
was -J^ths of the whole, at 2 feet below the furface, and {-th lefs at 
5 feet lower. The Water indeed efcapes very fiowly through the 
narrow and intricate interftices among the filaments of peat-mofs ; 
but the great ex cefs is perpetually oozing away, and the folid fub- 
ftance, by degrees fubfidep, and becomes more compa^l, and thus 
is better adapted to undergo future operations. Nor can the with- 
drawing of this cold ftagnant water difquaHfy the mofs for retaining 
tnoiflure for the fupport of vegetation. That water is always in ai 
temperature rather hurtful than nourifhing to cultivated plants : and 
the power of retaining moiftnre fitter for the purpofe rauft be com^ 
municated, by improving the confidence, by keeping the furface 
level, and by making the furrows or furface drains ebb, and not 
more numerous than necefTary, to carry away the fuperfluous rainr 
•water. 

Cor. 6lh> As a mixture of earth accelerates the deconfiposr- 
tion of moss, and makes it capable of nourishing cultivated vege- 
tables, — as this effect is the greater as the [)roportion of earth i» 
larger, and comes more fully in contact with the moss, — it would 
appear that the general fcrtiHty of the country would be more' 
augmented by carrying away this substance, and preparing it as 
a manure for arable lands, than by cultivating it in a body. It 
has been fully evinced by the experience of many husbandmen^ 
in different parts of the country, that moss, fermented according* 
to liord Meadowbank*s instructions, when plentifully applied one 
thin hard soils, has greatly ameliorated them, not only improv- 
ing the contexture, but furnishing abundance of vegetable ali- 
ment, and thus occasioning plentiful crops where very sparing 
ones had formerly been produced. And it is evident that this, 
in a great measure, depended on the original conformation of 
the moss being annihilated, and its parts separated by the fer- 
mentation, so that the particles of the soil coming more imrme* 
diately m contact with those of the moss, quickly decomposed 
them : for the unbroken lumps in the compost remain in the 
ground for ydars unaltered ; whereas that which has been ren- 
dered fine friable mould disappears in a short time. There is a 
•great extent of poor land throughout the country, which, though 
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ft present very unproductive, is cftpublcf of grest improvemtot; 
by the application of putrescent manure. But the quanti^ le- 
<|uisite to the amelioration of all the poor land is not to be had. 
Having recourse, therefore^ f o the neighbo^uring peat-moss, would 
be an excellmt succedaneum: Large q^iantities of this substance 
might be thi:own up in long iiarr0# beapsi, m' aiutuoHiy which 
^ould moulder, and its excess of water di^aiii away, b^ being 
jMius exposed to the weathjer. A great bulk of this might then' 
be easily carried to a considerable distanfce, for maipuring all the 
poor arable lands in the vilt^inity, these lands made fertile, and 
the moss removed more advantageously than by the agency of 
^irat^r. 

When we contemplate the vaft extent of furface tvhich this tor- 
pid and unfightly fubftan^e covers,' much of which is in low or mo- 
derate elevations, otherwife well adapted to the production of com 
— >the baneful efiEeCts which the chilling exhalations arifiog from it 
produce on the furrounding country— -and the urgent demand of aa 
increafing population for bread,-^the general cultivation of mofs ap- 
pears to be a fubje6k of very momentous public concern ; and per* 
flaps no branch of the improvement of the count y has a ftronger 
tlaim for the fupport and patronage of the public ; and it would 
certainly tend much, in the iflue, to the emolument of individuals' 
\j whom fuch grounds are held. It muft, however, be acknow- 
ledged^ that peat-mofs is not the mod inviting fubjeCl of cultivation;' 
By long negle6t, the accumulaftions are^ in many places, become e- 
normous — its fpongy quality forbids the eafy application of animal 
force, to facilitate cultivatioU'-^^nd it fhows a natural relu6lance or 
want of propenfity to produce any of thpfe vegetables cultivated 
by man for his own ufe, or that of his dependent animals. This 
laft pofition is ridiculed by the Reverend Dr Richardfon, {who,* 
with fuch generous enthufiafm, has widely recommended the propa- 
gation of iiorin {agrostis stolovifera), and pointed out peat-mofs 
as an eligible foil for that plant), and who laughs at the defpoo-' 
dency of the Scotch agriculturifls who have maintained it. But the 
fa(fl is too well eftabliitied to be overturned by a farcafm. What- 
ever operation may have been performed on the furface of peat-mofv 
if no mixture of a different nature be applied, it will foon return te' 
its original fterile charafter. When the excefs of water has beear 
drawn off, heath will abundantly fpring up ^ when it remains un- 
drained, and overflowed with water, the natural mnsci and afgcBf 
triophorum scirpus and anthericum^ wi}\ refume their plate, and in- 
creafe its bulk, Neverthelefs, mofs may be made to a certain de^ 
gree fertile, and frequently with advantage to the undertaker. 
Much empirical inftru^ion has been given to this purpofe, by men' 
who Vere either totally ignorant of the fubjeft, or had formed er- 
roneous opinions concerning it. The preceding Inquiry, imperfed 
as it is, may tend to communicate more correal notions, and lead to 
tf more difcriminate application of the various means recommended 
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for promoting in frrtifity. For as lire AUcovetj of the truth n 
ibemotivr for commf ncing tiiis Inquiry, fo, the ftrifleft regard t(* 
inith has b«vn obrfrvcd tn thl^ prafecutian of it, and giving acandjil 
report of the rel'ults. As it is not ht^re iiirend^ (o give a formal 
treatifc on the culture of peat-mnfs, [his piece Ihall now be cmii:lH(]- 
ed, by hazarding anfwers to fome imponani queries regarding thai 
fubftaoce. 

Qxffy 1st. What is the caufe of the bodilitr ofpeat-aiofs to' 
the produflion of cultivated plants ? 
Ansu-er. It appear;, from this inquiry, that they are the fol- 
lowing: — [St, The plasticity of the fibres holds them at a diftancc 
from one another, and leaves ronDi for a great quantity of ftagninC 
water to lodge, which h, from its filuation, of a very cold temper- 
ature { and ill -his the feeds of land plants cannot germinate, nor their 
roots extend : j.Hy, The diff..!ulion of mofs is fo (low, aad the dif-. 
folvfd matter fo foon loft in the excefc of furroondiiig water, that it 
could aifi>rd no nouriflimeut to land plants, even though their ronta 
were eilablifhed. Hence the propriety of commencing the improrev 
ment of this fubjecl by draining, to he immediately followed by ap- 
plicalinns proper for making it more compaS. 

Qucri/ 2d. la there any practicable mode hj which tliefe de^ 
fefta can be correfted ? 
jfirsrser. The great enccfs of water toward the furface being 
carried off, an important change will be (ipcraied on moft, by thd 
application nf putrefcenl fubftanccs. Thcfe coming in contaft witR 
jhe vegetable filaments of nhicb mofs is compofed, overcome thiir 
refraflory nature, decompofe a part, and not oi>ly fumrsh ample 
(lore of vegetable aliment, but, by accelerating put re fail inn, conti i- 
liutc fomewhat to the connftence and folidity of the fubaance. Bui 
it has been already obfcrvcd, that the demand for all the putrefccat 
matter, liquid as well as folid, which can be collided, is too ur- 
gent for the ufe of arable land ; and the eff^iSs of its apphcation on 
fucb, is of loo much importance to fuffer any part of ii to be pru- 
dently abtlraited for the cultivation of mofs. The earths, ther^ 
fore, are the only probable fubftitute. The efTefls of the mixture 
of pm^ fand in the flower-pot No. 3. have been already noticed s 
and no petfon who has ever feen a peat-mof», on which land- flood* 
occafionaily carried earth, even of the leall fertile charatter, but 
muft have obfcrvcd the cffffts which it pmduted. The earths, by 
•nveloping the filaments of mofs, decompofe them, and convert ihera 
into vegetable aliment ; and land plants are produced in place ofthoftf 
which before covered the furface. Thus, poor earth in fome mea. 
fure performs the office of putrefcent manure upon mofs. It doei 
more. When applied in fufficient quantity, it fills the inlerfticen, 
rxdudcs the excels of water in rainy limes, retains moillure in dryy 
and communicates a greater degree of confilteiicc, a better recep* 
tacle far the roots of cultivated plautt. Sinue eaith uf lome Wuui 
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18 always at hand, there aire few mofler which might not be cofcreil 
with it at a moderate expenfe, 'after the furface wa« prepared for its 
reception ; and, after being fpread^ it might lye for feme time to 
be wafhed into the mofs by the rain ji and, by being thus intiitaately 
mixed, the fertilizing efFeft would be greater. The ground might 
then be cultivated, and be found fit for producing ufefnl pbnts, and> 
in time, by repeated culture, become more and more produdliYC. 
Qfiery S(/.* Whether would it be most advantageous to accele* 
rate the decompofition of the refraftory upper strata of mofsi 
or to remove them to get at what is below ? 
Ansxuer* Though the noble example given by Lord Karnes ao4 
tome others, has made a valuable addition to the fertile fur£ice of 
the country, there are few cafes where that could be followed to 
any confiderable extent, or with any profpeft of defraying the heav/ 
expenfe. As a general improvement, the agen<?y of water to 'tarry 
off mofs is therefore altogether out of the questioki. Some notice 
of the agency of fire fhall be taken in anfwer to query 5th.' In tli0- 
mean time, the application of earthj either crude or torrefiedy (and 
that which is burnt or torrefied, and reduced to the state of brick* 
dust, has certainly the greateft efficacy), is the only prafiicabk 
ineans, yet known, by which peat-mofs can be made to yieldfubfift* 
ence to cultivated plants, and by which it can attain a confiiten^e 
proper for the accommodation of their foots, and ftipplying them 
regularly with moifture.' Here we have chiefly been confidering 
inofs in its mofl pure unalloyed ttate, that is, in the ftate iaoik zd* 
•verfe to fertility ; for when it contains a fnfflcient nnnxture of the 
earths, it already poffefTes the principles of fertility, and may be cul- 
tivated, according to cifcuraftances, as other foils, for either graft 
or corn ; but particularly for the former, for which it is better, ad* 
apted than for the annual plants ufually cultivated ;' and after a few 
trops of thefe, it would perhaps be moft prudent to put it in grafsf 
and continue it fo long as the grafs fucceeded t and; when ft failed,' 
io repeat earthing, liming and cropping, till it was moulded into 
the confidence of a fertile foil. Mofs could probably never be more 
properly employed than by laying it in pernianent grafs, if it can be 
kept productive in that ftate. Dr Richardfon, the great advocate 
for fiorin, and perhaps the firft: difcoverer of the value of that plant,' 
recomniends peat-mofs as an excellent foil for producing it;" But 
ftotwithftanding his feeming confidence in the fertility of that fub- 
ftance, he gives a fubftantial top-drefSng of earthy compoft to amend 
It. He feems to have had great fuccefs, and profitable returns, from 
jhe culture of this plant ; and his zeal has introduced it into Scot- 
nd : but the value of it is not fo well afcertajned in this country. 
By the report of Mr Miller of Dalfwinton's culture, it appeaVs that 
the ground on v/hich the fiorin has been planted, has thereby yield- 
ed much more valuable returns ; but the report is too general^ to 
form any judgment upon it. By the prefent operations of Sir Janiies 
Steuart Deoholm of Coltnefs, a fair judgment of the value of fiorin 
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. oD mofs )« likely to be foon obtained. This gentleman's condufl aa ' I 

an agriculturift nieiits the higbed eucoraium. He holds an extenfiv^ I 

ellatei in a high expafurs, and not naturally of a very fertile quali' I 

ty ; and fur many year* has, with unwearied afliduily, attended ta .1 

its improvement. Every probable fcheme by which ihi^ appearance J 

of the country can be improved, and ite produflivenefa increafedi I 
he has adopted and improved | and he has now the pleafurt of feeing 
hi) eitendve plantations in a thriving condition, and greatly advanc- 
cd-^hls numerous fences i.i the betl order — and hj; hi^ldg in the mofl 
ezafl culture, and pro.'! unlive Aate, His generous ardour, however, for 
the iitiprovcnient of the cnunt-y continues unabated. As foon as he 

bad informed hinifelf of the value of Borin grafs, he planted ■ number ' 

of acres of mofa with it, which is npw yielding plentiful cropa. J 
But this lying low, and furraunded with higher groundi, may he 

prefumed to be fcarcely a fair trial of what could be done on pure I 

mofs. He has therefore been operating, of late, on a high lying flow 1 

fnofs of confJderable extent, and has already plaj.ted about twenty I 

acres with the faiile plant. After the rough fuifacc turf it parefl I 

cff and dried, it is burnt !n heaps, and the afhea fpread : the whole | 

lis then dug over with the fpade, qjite level, with ebb furface fur- J 

■>owS| at regular dKlancet. The Arings of the grafa are then laid I 

■n the furface at fmall diftances from one another, and covered witb J 

compoft made up of burnt earth prepared along the fide of the I 

onofs, crude earth and hme. All this is executed at the rate of i j), I 

per acre. In Of^ober 1 8 1 J, the ^fi which had been planted the | 

|jreceding autumn and vrinter had covered the ground i and, where I 

the heaps of turf had been burnt, had grown wjl'.i ^'reaJ i-lgour, la ] 

other places with lefs. Sliuuld the grafi be wor.h id. an acre I 

|>er annu;m (and it is cxpc^cd to be worth lacrc^, and continue tfi J 

the fame pruduSive flale, the money will be vr.ry advaota^eouQ^ I 

laid out ; and tliit liberal agricullurift will hzvo the nerit of letting 1 

■n example K'hiib will induce mauy others to i'aiW.i it, by whica ' 

ufelefs mulTes will become valuable, and tlie fact of the toiijitry be ' 
improved. 

Qufry ^ih. Whether do fuch applicafioi:; on ir-ofj as lend Ui • 

promote folidily, or fuch as iucreafe poi-uty, appear moft 1 

Ansvicr. It will not be denied, that the ekfliciiy of the fila- 
ments of roofs, which miiJces it lye open and forousi u one great I 
caufe of its sterility. The application of compsft lyin^ earth, Itis I 
thercfijre been recommended, not only for proTiictiiig dilTolution, but 
for increaling the conlillorice. But all agriculturifts, from LonI 
Kaines to the preteiil day, confider lime fs having a tendency td 
feparatc the parts of too compact foils, ajid rendering them more | 
friable ; and for that reafnn they recommrnd the dofe of lime to btf \ 
increafed in proportion to (he compaAnefs of the foil. Lime, there- | 
fore, cannot be tt fit application for unmixed mofs ; hut wheo iherf' 
vut. II. Ke ' i 
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U a fufficient mixture of compaft lying earth, lime will have t hap- 
py effca. 

Queri/ ^ih. Can ilic upper flrata of peat-mofa be advatitage- 
oully removed by the agency of fire ? 
Aimver. Higiily combuftible aa pure mofs is, it Ilrongly rcCllj 
cinmbtiltian, in tis native ftate, and tliat which lies oear the furface 
tfie moft. It :« not eafily dried on the damp furface, and will not 
I take fire unlefs it he pretty dry. Etcji when it is dry, tbe combiif- 

I lible fibres are fo (lighlly conneaed with one another, that it bumi 

feebly, and the Gre is apt to go out, unlefs pains be taken to keep 
' the diffrrent piecee in tontafl with one another, fo aa to retain the 

heat. Any confideiable quantity of futfare niofa could not, there- 
fore, be removed by fire, except at enotmou* cxpenfe. But, after 
the original conformation is broken, and the fubdance confolidaled 
! by H mixture of earth among its interfticea, it becomea a very difler- 

I cnt fubjofl. It fometimes takes fire, without being turned up tothe 

I drought. The mixture of earth conncfis the combuRible matter; 

I when heated, it retains and conduAs the heat j and the bumipg 

flowly and gradually extendi, often without being extinguifhed by a 
[ confiderable (bower. About the edges of mofles, where there ii fre- 

I quentlya coiiliderable accumulation of this mixed matter, the burning 

I has been known to reduce the whole to cinder and afhes, eating down- 

I ward till it wae flopped by the clay at the bottom. But where on- 

! ly the furface of a mofs has been altered, by culture and a mixture 

I of earth, the burning aiils on the altered part, and flops as foon » 

it comes to that which has undergone no change. As it is doubt- 
ful if mofs can be kept, by any means, in permanent grafs of any 
kind to advantage, except where it can be at intervale overflowed 
with land water, any mofs which had been cultivated by the appli* 
cation of earth, when grafs failed, might be turned over in the 
drought of fummer, and, after drying a few days, fet on fire. A 
great part of the ftirred furface would be fcorched or reduced ta 
cinder and alhes, and be found a fit preparation for abundant crops 
of the plants ufually cultivated. The aflion of fire reduces the 
I earth in the mixture to the (late of brick -dust, which is known to be 

a powerful deeompofer of peat-mofsj and a great part of the mofs to 
cinder, which is foluble in water, and yields plentiful nourKhment 
to growing wgetablei, as will appear in the anfwer 1u the following 
query ; and that which it completely incinerates, increafes the pro- 
portion of eartli. Thii is not ideal. Frequent experience has e- 
vinced, that, wherever mofs, in the state dcfcribcd, has been burnti 
the most luxuriant crops have been produced. If the culture of 
mofo were more general, by repealing the operation of burning, 
plentiful crops from time to time might be obtained at B very fmali 
expenfe. Thus, by confuming part of the mofs at intervals, its 
bulk would be gradually diminiflied, and the falubrity of the ail 
, proportioually improved ; and barren inoffes made to produce addi- 
lioual quanlilies of pravtfionsj nourilhed from their own bowels, and 
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jlt'o manure to arable laniJ9| inftead of abllrading it from them. 
Nor need ihia wafte of mofs be regretted. Its defefts, as a fubjea 
of puitivation for the produfiion of ufeful vegetable!, have been al- 
ready noticed. Neither ig it better qualified for a fubfoil. It nei. 
ther poirefTes the property of an impervious fubfoil, to preferve the 
moidure from liDkitig in a dry fummer, nor that of aii open one, to 
let the eicefs of water psfs downwards in a wet summer. 

Qiicrif 6th. Is tbe cinder, or Kcorcheil part of peat, soluble 

A'anitr. Though no means have yet been discovered of mak- , 
ing the cinder of perfect wood, pit coal, &c, soluble, the cinder J 
of peat-moss and other plants of a feeble stem is of a different J 
nature. Tlie result of the esperiment recorded at the close of ' 
this Iiquiry, of two flower-pots tilled with the same earth, into- • 
one of which a quantity of peat cinder was mixed, and was more 
productive than the other, shows plainly, that the cinder dissolved, 
and nourished the plants nhicli grew upon it. The experiment 
was indea4 conducted under unfavourable circumstances ; but as 
these circumstances were the same for tlie plants !n both Hower- 
potB, the result is not the less decisive. The instance mentioned 
in the anewer to the third query, where the spots in a moss whicb 
had been scorched by heaps of turf l^eing burnt on them, were 
much more productive than the ground around them, is nn ad- 
ditional proof of the solubility of moss cinder. Otlier proofs 
might be adduced ; but perhaps the following, from Mr Nais- 
roith's Essay, repeatedly cited, may suffice. Having burnt k 
, f|uantity of peats, he separated the cinder from ihe ashes, by 
plunging both in a vessel of watery and having put equal quan- 
tities into tbe midst of two flower-pots tilled with river sand, he ' 
found that the plant on the cinder grew willi for greater lux^• 
fiance than th&t on the ashes. i 




ADDENDA. 

No. I. 



Additionai. Appendix to Chat, XV. 



On the comparative Quantities asc Values op 
DcFFERENi Kinds of Food used AUOtfG the 
Common People in Scotland. 
By Hie Bev. Dr SkCHi Ksnn. 

Thb great Article of food used among the people of Scotland, 
wag antientiy meal made from oate, and barley or bigg. Botli 
wheat and rye were used but partially ; tlie former among ths 
higher rank«, and the latter during the winter season, chiefly 
made into sour cakes or Christmaa loavi's among the lower clau* 
es. A small proportion of peas-meal was used in those districts 
in which peas were cultivated. The only vegetables in general 
use were cabbages and coleworts ; and tbt.'»e were thickened 
with meal, and made into porridge ; or the juice of them, in e 
boiling state, was poured on meal, and made into brose, wliile 
the cabbages or cole^orta were eaten along with bread. la the 
winter months, the farmers" eervants in the noitliern counlJei, , 
had their W/, or cabbage biose for supper; and what remained 
of the juice and coleworts, was next morning made into a kind 
of porridge, which was called tartan purric. As only a small 
quantity of these vegetables was raised, they did not save a great 
proportion of mea! ; but as milk, m the winter months, was 
scarce, before the introduction of the lurr.i|i husbandry, these 
coleworts and cabbages, boiled with n quantity of water, sup. 
plied the liijuid proportion of food. In the summer months, 
when miik was abundant, there was u great saving of meal, e- 
specialty in the Highland diatrictf. 

Now, instead of a few cabbages and coleworts, a great num- 
ber of vegetables are raised ; and of the^e, potatoes occupy the 
chief place in all houses, from that of the Peer, or great latiit- 
holder, to the peasant or cottager. Indeed, in tlie piuitorat die- 
tricts, alf>t!g the west coast, and over all the Hebrides and 
Northern islands, potatoes form the principal article of food for 
the common people for eight or nine months in the year. 

Since the introduction of turnips and sown grasses, much more 
milk is obtaici'd frnro good cows, fed with good f ra?* in summer. 
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and with hay and turnips in winter, than what could be got from 
lean cows, whose summer pasture was coarse, and who had little 
other food, except straw m winter. A married farm servant, 
who has a cow kept by his master ; or an unmarried servant, 
who gets three chopins of milk every day, will save nearly one ' 
third part of his allowance of oatmeal, or will not use above 
1^ pounds in a week, while he is allowed 17^ English pounds, 
or two pecks Scots Troy weight of oatmeal. And if he get two 
Scotch pints of milk, all made into milk porridge, he will sel- 
dom use more than one half, or 8|ths avoirdupois pounds of 
meal. Even when ^t hard work, 10^ pounds of meal will, with 
the above quantity of milk, fully support him. 

As a proportion of butcher meat is used in all towns, and in- 
deed in most villages, this, alon? with potatoes and other ve- 
getables, is a great saving of meal* But in Scotland, in general, 
it is the additional quantity of milk, which both contains much 
palatable and wholesome nourishment, and enables the married 
farm-servant or day-labourer, with a few bolls of potatoes, to sub- 
sist himself, his wife, and two or three young cnildren, without 
using any more meal than 2^ lib. per day, or 17^ lib. weekly.. 

In order to ascertain how much meal could be saved by using 
a greater or less proportion of milk, the writer of this paper, d^ 
sired his housekeeper to give his servants, for one day, nothing 
but milk porridge, made very thin with oatmeal, atid boiled from 
2D minutes to half an hour. The result was, that three men, 
Wo boys, and two women, with nine pints and three mutchkins 
Aberdeen measure (which is 105 cubic inches to the pint}^ or 
9714th cubic inches, (a trifle more than three English wine gal- 
lons), and only six pounds avoirdupois of oatmeal, were abund- 
antly supported for 24 hours, or with breakfast, dinner, and sup- 
per. The following day, with half the quantity of milk, the same 
persons required 1 1 ^ pounds of oaitmeal, partly in porridge, and 
partly in bread. This, at a time when oatmeal is high priced, 
would deserve attention ; and by making little cheese, and using 
a great proportion' of milk, the inhabitants of the country pa» 
rishes of Scotland, might be supported very well in a calamitous 
$;cason. 

The usual allowance for a married farm-servant is, as above 
mentioned, 17^ English, or 16 Scots troy of oatmeal, with ei- 
ther a cow, or a weekly sum for sap or liquids. Where he use? 
but little milk, he requires 14- lib. weekly, or two pounds avoir- 
dupois per day; where he has a moderate quantity of milk, he 
will consume 12 pounds of oatmeal ; and where he has abundance 
of milk, and lives chiefly upon thin porridge or brose, half his 
allowance will serve him. 

A Scots acre of oats will, at an average, raise as much oats 
(after deducting the seed com) as will yield 6 J bolls, or 104» 
necks, at 8^th English pounds per peck, being the common aa* 



nual allowance to a married farm servant. If (lie land be in lug6 ] 
order, it will produce of potato oats, deductitig as above, as much 
as would amount to 9^th bolls of meal, or 18 luoiitlis allowance: 1 
but the above is a fair general average,'' wbcre no manure is ap- j 
plied to the oat crop, nor the land in very high condition. 

Next to oatmeal, as already mentioned, potatoes rorm the most 
considerable portion of the food of the common people. There ■ - 
is a very great difference between the nourishiuenC contained ii^ 
or the (quantity of ardent spirits procured from, the Kidney or 
raeally kinds of potato, compared to that which is got from thfi 
Ox-noble, Dutch Cluster, or Walury polaio : but, in general, 
four pounds of potato are equal to one pound [)f oatmeal, diiler- 
ing somewhat in late seasonit, when the quality of potatoes ig a 
worse, from imperfect ripening. If the bard labouring farm* 
servants could be subsisted on potatoes alone, a Scotch acre of 
potatoes would, after deducting seed, yield nourishment for man 
equal to that contained in 26 boils of oatmeal, or four times as 
much as an acre of oats, at an average ; and if dung be liberally 
applied, and tlie land in good order, would, after deducting as 
«bove, yield as touch nourishment as is coDlained in S9 bolls at' 
oatmeal, or four times as much as a good crop of potato oats. 
But in this case, there is a great expense incurred, both fat 
dung and for labour : yet, if the same proportion of milk be at- 
lowed to four pounds of potatoes as to one pound of oatmea), 
four times as many persons could be supported by an acre of po- 
tatoes an by nn acre of oats. It is, however, only in those dis- 
tricts where fish is found iu great plenty, that the common peo- 
ple can be supported by them ana potatoes, without much oat- 
meal ; yet, with a small quantity of the latter, and with abund* 
ance of potatoes and fish, and a moderate ^hare of tnilk, the in- 
Jiabitants of the Western counties and isles are maintained in ' > 
health and vigour. 

Meal, that is made from barley or bigg, also used with millc, 
makes very good porridga for women and children, or for men 
Vvho do not work hard ; and there is no way in which, in timei 
of scarcity, a cottager's family can be so cheaply supported at 
by porridge and pot-barley, used along with milk. As the ma- 
nure is chiefly applied to potatoes or Lew iu the Highhndst 
that circumstance ought to be uken into the account ; but the 
produce of an acre, where four-rowed barley, or bigg, is usually 
raised, cannot be estimated higher than that of an acre of oats, 
because there is not nearly so much nourishment in a bollof bar> t 
ley meal, as in a boll of oatmeal. It is by a mixture of all llicse 
kinds of food, oatmeal only for brose, pot-barley only for broth 
or soup, and potatoes used in different ways, that tlie poor cot- 
tager or day-labourer subsists, with the greatest cheapness and e- 
conomy. 

As wheat can never be the principal food of the cominoD pco- 
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pie of Scotladd^ it is unaecessary to coinparc its prodoteper 
acre with that of oatmeaL tt not only requires fallowing and 
manuring at a great expense, but often fails in the Northern 
counties ; and can be x'aised only on good so3> or in land that is 
itk good order : And when we compare Oour with oatmeal, we 
inust ren^^embcr, that, tliough a finer grain, wheat is only suir« 
dried, and contains as much moisture in the shape of dour, as 
oatmeal does in bannocks or hard cakes ; and therefore, that 
Si lib. in a peck of oatmeal, would make 12f pounds of loaf 
bread, when baked with yeast. 

In |neneral, however, an acre of land, at stn average, either 
In barley or oats, after deducting seed, will support a labourer, 
'With his wife and two young children, if they have milk and ve- 
getables, for twelve month »# If the land be dunged, or in high 
vrder, it will do so for eighteen months ; but an acre of wheat, 
from its being manured and in good order, will support double 
the number ; and an acre of potatoes, from its manure and good 
Jboeingy will support four times as many persons (always de* 
ducting seed) as an acre of oats or barley* 

in towns and in villages where butcher meat is used, it is a 
question of prudence, in what proportion flour-bread, oat-roeal, 
)bear-meal and potatoes, are used with milk or with meat > as it 
depends entirely on their comparative prices* 

On the whole, milk and vegetables, with a small proportion 
of meal, or animal food, are very economiedl, and sufficiendy 
nourishing in the Highland districts, where there is less hard la- 
hour than in the Lowlands. 'But in tlie more improved coun- 
ties, where farm-labour is severe, and carried on the year round 
with steady exertion, inoie solid food is necessary for the support 
of the laboarci. 
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Additional Appendix to Chap. XVI. 

Abstract of the Con-stjtotion and Objects, 

OF TiiQ Chartercd Bank, called 

" The British Linen Company. " 

The Briliah Linen Company was incftrporated by a royal^ 
obarter, iminetl lately after the Rebellion of lliS, when the grest* 
desire of Government was, to introduce habits of industry ints. 
Scotltmd, as the most effectual means of securing the affbctinnS' 
of the people to the established government. It was planned, 
iLiid directed by the same patriotic individuals, who had proposedi 
Ihe institution of the Board of Trustees, for the encouragement 

iand improvement of manufactures ; and it had tlic good fortuns - ' 
to be directed, for many years, by those eminent persons, by " 
whom the duties of that Board were most assiduously perrainnc<^ i 
sniongst whom were, Archibald Duke of Argyte, Lord Juslice- 
I Clerk Fletcher, Lord Tinwald, and Baron Maule. 
. At first it was supposed, that the object of this institution wotild I 

be attained, chiefly, by the Company itself engaging in the ma- ) 

I' nufacture ond sale of Liaen : But this was only one of the means 
! by which it was hoped the Company might accomplish the great 
I design for which it was constituted. The object in view, indeed, 
^ was a very extensive one, that of co-operating with the Board of 
Trade, not only in promoting the linen manufacture, which was 
considered to be the staple of Scotland, but also the general im- 
provement of the country. This, it was believed, would be best i 
accomplished by means of a paper circulation, and the other I 

, operations of banking. Instead of continuing, therefore, as ma- ^^^^H 
iiufacturers or dealers, the Company, for a period of more than . ^^^^| 
sixty years, have coniined their business entirely to that of bank- ^^^^| 
ing i and have applied the large funds, and the credit which ihej ^^^H 

i possessed, towards promoting trade, manufactures, and agricul> ^^^^| 
ture, all over Scotland. The change which was thus made in the ^^^H 
..' tlirectioa of the Company's employment of their Capital, has not ^^^H 
l| only been felt hy the public as a benefit, but has likewise been ^^^^ 
f sanctioned by the approbation of Parliament, and in particular 
by the 48lh of the King, cap. Mfl. sections IC, 17, ond 19, by 
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^hich certain privileges are granted to them as a Banking Com* 
pany^. along ^ith the Bank of England,. Bank. of Scotland, and 
Iloyal Bank. 

By their original charter in 1746, the capital of the Company 
'was 100,000/» By another royal charter in I8O69 it was increase 
ed to 200,000/. ; and by their charter in 1813, it is now 500,000/L. 

Besides their head office at Edinburgh, the Company have long, 
had establishments in the principal towns in Scotland. In 1808» 
they had branches in tbe.fouowing towns, viz.^ Leith, 6apar, Dun- 
fermline, Montrose, Inyerness, Forres, Elgin, Glasgow, Dam- 
fries, Hawick, Jedburgh, Dunse, Dunbar, Newton-Stewart, and 
Ferdif which are all specified in the 48th of the King, cap. 149.^ 
and they have since established branches at Dundee, Stranraer^ 
and Tain. 

The business of the Company is now confined to d(;aling in bills- 
of exchange, giving cash credits, and receiving deposics of mo« 
ney, for which they in general allow 4 per cent, interest. In all 
their payments, they circulate their bank-notes, payable on'de- 
xnand. They also remit to London, a share of die public reve* 
nue of Scotland, along with the o^er banks. — ^But as their bu- 
siness, on the whole, is carried on in the same manner as that of. 
the other two chartered banks, it seems unnecessary to give a 
more particular description of it, in this place. 

The partners of the Company, in terms of their charters, elect 
annually, on the first Monday in Mar^h, a Govtemor^ Deputy- 
Governor, and five Directors : At present the officers of the Com- 
pany consist of a Manager and Secretary, two Accountants, and: 
23 Clerks ; besides their agents and clerks in the country. 

The Company^s stock sells at the rate of 212/. per cent* 
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BERDEENSHIREf observations od the situation, fc^ures, proprietor?, 
and preirakntnameS) cultivation, crops, and live stock of, i. 40.— P^uticulars 
f'cspecting the varieties of live-stock reared in, their number and value, 
ii. 171.—- Tabl6 of the number of horses, cattle, and sheep in, 186. 

Jtccount of saaai of tiie most remarkable trees in Scotland, i. 484.— The oak, 
ib.— The larch, 48^.— -The ash^ 486.— The ehm, 487.— The beech, 488.— 
llie Scotch fir, ib. — The silver fir, 489. — The plane, or sycamore, ib.—- Hie 
chesnut, ib.*— The black poplar, 490.— The yew, ib.-*The alder tree, 491. 

> of the real value of com, grain, meal, i^nd flour, imported into Great 

Britain from forei^ partd, in each year, from 1792 to 1811, both indnsive, 
51416. 

Adam^ Williath, Esq. his letter to Sh* John Sinclair, Bart Prendent of tfie 
Board of Agriculture, respecting the plantations and other improvements om 
Ae estate of Bhdr in the county of Kinross, i. 470. 

Adstriction to mills considered as an obstructioii to land improvement, L 254, 
and IL 277. 

Agricultural Buildings^ account of the materials generally employed in form- 
ing the walls of, in various districts, and the most approved methods of con« 
structtng, &c i 257. — Of bricks, 258. — Stones, ib. — Sand, ib. — lime, 259. 
— Timber, 260. — Cast iron, 261. — Malleable iron, 262. 

on the varietj' of materials for covering roofs, i 262,-—' 

Sod, thatching with reeds, heath, or straw, covering with shingles, pantile^ 
slates, lead and copper, brown packing paper satuxvted with tar, and a com- 
position of tar, whitening, and sand, 266. 

of flooring, account of the principal materials used for 



the purpose of, i. 268. — 1. Clay, ib. — 2. Composition floors, 269.-3. Flag>* 
stone and brick, 270. — 4. Wood, 271. 
' on the proper ntuation and construction of cottages^ 



L 271. 

specification and estimates for cottages, (Plate I.) sudr 



as arc usually erected in East Lothian, and the odier arable districts in Scov* 

land, i. 273. 

en the construction of arched roofii, with plate, and 



estimate of the expense, i. 274. 

vor,. u. O § 
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AgricvUural Buildings, on improved plans of cottages, with plates and esfi>- 
mates, &c i. 276. 

■ explanation of plan (or a farm-house and offices adapt- 

ed to a farm of 500 acres of arable land, with engraving, i^ 277. * 

— ............ description and estimate of cottages with paper roofs. 



and plate, £ 279. 

description of the smaller sorts of (arm-houses and offices 



in Scotland, i 280.*^On the means of improving water for the use of farmers 
and cottagers, with plate of the apparatus, 285. 

of the expense ^f building a farm-house and offices 



according to the most approved plans in the arable districts of Scotland, i. 286. 
-—Specification and detaifed estimate of a farm-house, (Plate IX.) lb. — Spe^ 
dfication and estimate of farm-offices, (Plate VIII.) 289. 

additional hints regarding the construction of farm- 



houses and offices, L 291. 

improvement, the tenure of leases^ a natter of primary import- 



ance to, L 237, and ii..26Q. 

plan of a society for promoting, to be constituted 



by a royal or parliamentary charter, ii. 417. — Introduction, ib.— Plan of the 
society, ib. — 1. Profit to the proprietors of land, 41&.— 2. To the society, 
ib.— 5. To the public, 419. 

industry, remarks on the discouraging influence of 1ihtjui.ddeetui 



on, L 242, and iL 265. 

on the injurious consequences of a legal protection of 



vermin towards, i. 251, and ii. 274. — Of burdens affiscting the leasehdder, 
in regard to their effect on, i. 253, and ii. 276. 

produce, regulaticms relating to the commerce and manu&cture 



of, ii. 200. — Of internal commerce, ib. — Of corn laws, for the r^ulation of 
the commerce of grain with foreign nations, 202. 

- of facilities to interchange by fairs, markets, regulation of weights 



and measures, &c. ii. 206. 

of the establishment of facilities of internal communication by 



roads, canals, iron railways, for the advancement of national industry, 217. 
Agriculture, on forwarding the interests of, by giving property by leasehold, 

i. 217. 
. on the various modes of holding posses&ion of property in land as 

affecting, i 229, and ii. 252. 

political maxims regarding the importance of, and th? means of 



promoting its improvement, ii. 414. — Postscript, 415. 

Angus, or Forfarshire, observations on the situation, features, proprietors, and 
prevalent names, cultivation, crops, and live-stock of, i. 57. — ^particulars re- 
specting the varieties of live-stock reared in, their number and v^ue,. ii. 169. 
186. 

Ancient state of the woods and forests of Scotland, i. 465. 

■ territorial districts, and natural subdivisions of the main land of Scot- 

land described, i. 66. 9S*— Statofuent of remarks on the leading features of tha- 
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])rincipal Hebrides, Westeni, or Ebudes Islands, i 92. 109. — The norihern, 
viz. Orkney and Zetland, 110. 121. 

J., P. Hove J Esq. his letter to the Right Hon. Sir John Sinclair, Bart PresT* 
dent of the Board of Agriculture, respecting the best mode of planting 
trees, and other interesting subjects, i. 507. 

idpples, list of, for use in succession, from July to July again, as generally fur- 
nished from his Grace the Didce of Buccleugh's garden at Dalkeith, i. 453i 
— Different varieties chiefly cultivated in Scotland, 435. — Principal sorts 
chiefly cultivated in Clydesdale, 454. — In the Carse of Gowrie, 457.— 'in- 
formation regarding the Carlisle and Keswick codtin, 460. 

Apricots^ list of, for use in succession, as fundshed from his Grace the Duke 
of Buccleugh*s garden at Dalkeith, i. 434.— List of different varieties chiefly 
cultivate^ in Scotland, nearly in the order of ripening, 446. 

Argyleskirej observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 47.— Particulars respecting 
the varieties of live-stock reared in, their number and value, ii. 175. — Table 
illustrative of the number of horses, cattle and sheep in, 186. 

Jrticles in the manufacture of which timber is ehiefly employed, remarks on 
the state of, in Scotland, ii. 290. 

Ayrshire^ observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 25. — Particulars respecting 
the varieties of live stock reared in, their numbers and value, ii. 165. — Table 
illustrative of iiie number of horses, cattle and sheep in, 186, 

B. 

fianffthire, observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 43. — Particulars respecting 
the varieties of live-stock reared in, their number and value, ii. 172.— Table 
of the number of horses, cattle, and sheep in, 186. 

Sank of Scotland, abstract view of the constitution and objects of, ii. 341.— « 
British Linen Company, 439. 

Barley, account of the seed and produce of, on a Scotch acre, and the value 
on a farm in the county of Cladunannan, i 374b 

Benefit Societies, on the advantages resulting from, their tendency to promote 
good conduct among the lower orders of society, ii. 385.— Regulations of 
the United Society of Farmers and Craftsmen of Castletown, in the county 
of Caithness, 386.-* Article 1. Admission of members, ib. — 2. Times of 
meeting, 387.-»3. Election and duty of office-bearers, ib. — 4. Collections, 
388.-5. Fund, ib.— 6. Box, ib,— 7. Beneflt, 389.— 8. No Benefits, ib— 9. 
Fines, 390.^-10. Of the society in general, 391. 

Bent-Moss, observations on its cultivation, and the best rotation of crop adapt- 
ed for, iL 54. 

Berwickshire, observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 12. — Particular enumeration 
of the varieties of h've-stock reared in, their numbers and value, ii. ISS,-^ 
Table of horses, cattle, and sheep in, 185. 

Bridges, properties essential to, when well formed of wood, iron, or stone. 
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it 547. — Q£ Wood, the formation and objects of, ^iS.-— Iron, on the invent 
tion and erection of, 350. — Stone, particulars respecting, U>. 

firitisk statutes regarding planting, L 49?. 

J^uildingSt as connected with agriculture, account of the different nuUerials 
generally used in forming the walls, roofs, and flooring t£, in the different 
districts of Scotland, 1, 257.^-Covering the roofs, 262. — Forming floors, &c. 
368. — On the situation and eonstniction of cottages, 271. — Specification and 
estimates for cottages, such as are usually erected in East Iiotfaian and the 
other arable districts in Scotland, 273.-~Of arched roofs, 274. — On improv- 
ed plans of Cottages, 276. — Explanation of plan for a farm-house and of- 
flces adapted to a farm of 500 acres of lu^le land, 277. — Description and 
estimate of cottages with paper roofs, 279.— Description of the smaller sorts 
of farm-houses and offices in Sc<^iland, 280. — Of the means of improving 
water for the use of farmers and cottagers, 285. — Of the expense of building 
a farm-house and offices according to the most approved plans in the arable 
districts of Scotland, 286. — Specification and detailed estimate of a £urm- 
house, ib. — Specification and estimates of the farm-offices, 28d.— Additional 
hints regarding the construction of farm-houses and offices, 291. 

Burdens affecting the leaseholder eniunerated, with considerations ^s to their 

r 

. effect on agricultural industry, iL 276.-— Taxation, ib.— Tythes, ib. — Adp 
striction to nulls, ^7. 

C. 

Caithness- shire , observations on the ^tuation, Cieatures, proprietors, and preva- 
lent names, cultivation, crops, and live stock of, L 53. — Particulars respect- 
ing the varieties of live-stock reared in, their number and value, ii. 177. 186. 

Caledonian Horliculiural Society y notice respecting, i. 462. 

Calico-printings account of the extent to which Carried in Scotland, ii. 280. — 
Dyeing, 282. — Bleaching, ib. 

Capital necessary for carrying on farming operations, i. p. 545. — Estimate of 
the sum required to stock a farm of 500 acres Scotch, or 580 EnglL^ aCTes 
of clay land, ib. 

Carse of Gowrie Orchards, table illustrative of, tlieir extent, the general cha- 
racter of their soil, and the prices which the fruit brought annually, from 
1809 to 1815, i. 457. 

CartSy remarks on the want of, as a great bar to the progress of cultivation, 
and every other improvement, i. 551. — On the improved construction of, 559. 

Cascrom, an instrument made use of in thie Hebrides for cultivating the land, 
i. 551. 

Central division of Scotland, enumeration of counties comprehended in, re- 
marks on their different situations, general features, proprietors, and mos( 
prevalent names, cultivation, crops, and live-stock of, i. 51. 58. — Particulars 
respecting the varieties of live-stock reared in each county, their numbers 
and "value, ii. 166. 170. — Table of horses, cattle, and sheep in each, 186. 

Cherriesy list of, for use in succession, as generally furnished from his Grace 
the Duke of Buccleugh's garden at Dalkeith, i. 454. — Diflerent varieties 
chiefly cultivated in Scotland, 415. 
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Ctackmannanskire ftars, statement of, with progressive aKerages of t\venty, jum^ 

and seven years, ii. 353. 384. See Fiars. 
Clergi/, on the method of constituting a provision for, i. 222. 
Climate of Scotland, particular circumstances with regard to the variety pf 

phenomena observable in, delineated, i. 121. — in the several counties, as dfr 

vided into three great zones or belts, ib.— 1. The west coast from the south, 

122. — 2. The middle zone, including the midland counties, 125. — 3. The 

eastern coast, 127. 
■ — Table of the elevation of various places above the level of the sea with 

respect to their effect on, arranged according to the alphabetical order of the. 

£ountie^ i. 128. 

Results of meteorological tables relating to, 1. 131. — 1. Of the barome- 



ter, ib. — 2. Of tl^e thermometer, 132. — 3. Rain, with regard to the quantity 
that falls annually in the different districts, 134. — 4. Winds, the extreme 
variableness of, both in force and direction of blowing, 140. ' 

remarks on the probable influence of atmospheric electrical phenomena 



on the state of the weather, i. 142. 

of the effects of, on animals and vegetables, x. 144. 

dependence of the periods of seed-time and harvest on the varying 



condition of the seasons, i 146. — 1. In the southern region, 147. — 2. The 
middle region, 148. — 5. The northern region, 149. — The Hebrides, and the 
Orkney and Shetland Islesj 150. 

probable conjectures from the suggesdons of ancient auUiors as to the 



state of, in former times, ib. 
Clydesdale Orchards^ table illustrative ofy the number of acres either of arable 

land or of steep banks contained in them, and the prices at yrhicb the crops 

were sold in different years, from 1808 to 1812, i. 454. 
Coal^ lime, and marble, additional particulars respecting, as connected wiUi 

the subject of manufactures, iL 302. 
Combs and spoons, observations on the manufacture of^ il. 301. 
Citmmercej &c. Comparatiye views of, at different periods, showing the pro- 
gressive improvements in the conducting of, ii. 240. — Tables illustrative of 

the subject, 242. 
Composite J^fanure, on the importance of, towards ameliorating the soil, ii. 103, 

—on the means of bringing into a soluble state with the least possible waste, 

109. 

Copper^ lead, tin, brass, and silver, &c. On the mining and manufacture of, 
in Scotland, iL 288. 

Corn.' Laws, hints connected with the real question respecting, ii. 419. 

Stacks, remarks on the utility of raising on pillars, &c. i. 379. — Statement 

of the expense, 381. ^-Comparative statement of the advantages, 382. 

Cottage gardens, directions for the culture of, i. 426. 

■ observations on the state of, in the Carse of Gowrie, L 428, 

Cottages, on the situations best adapted for the construction of, i 271. 

— ..^ specification and estimates for such as are usually erecte4 in £ast Lo- 
thian, and the ether arable* districts, with plates, 27 J. 
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Cottages^ on the constracting of arched roofs for, with plate, and esdmate of 

the sxpense, i. 274. 

- on improved plans of, with [date, and estimate of theexpense, L 276. 
— >— — — description and estimate of, with paper roofs, &c. L 279. 
Cotion-millst sketch of the economy of one of twenty-horse power, ii. 317. 

-— manufactures y additional particulars regarding, ii. 318. 

' notes omitted in section on Cotton, ii» 327. 

Counties of Scotland, description of, according to the agricultural districts into 

which they ai-e respectively divided, i. 10. 65. 
-— — — particulars with regard to the various phenobiena of climate observed 

in, as comprehended under three great zones or belts, with remail^s on its 

effects on animals and vegetables, the periods of seed-time and harvest, &c. 

i. 121. See GimaU. 

particulars respecting the varieties of the agricultural live-stock of. 



their numbers and value, ii. 153 — 186. 

Cromarty, and Ross-shire, observations on the situation, features, proprietors 
and prevalent names, cultivation, crops, and live-stock of, i. 50, 51. — Parti- 
culars respecting the varieties of live-stock reared in, their number and 
value, ii. 176 — 186. 

Culinary salt, on the method of manufacturing, ii. 299. 

CurrantSy list of different kinds cultivated, i. 448.->-on the cultivation of, and 
soil in which they produce most fruit, and best quality, 449.— -Blade, 450.i-i 
The Dutch white, and the red, ib, 

D. 

Davis, wears, &c. On the best method of constructing, for the purposes of 
irrigation, ii. IJO. 

Decayed organized bodies, on the importance of, applied as manure, for the 
purpose of ameliorating the soil, with remarks on the success which has at- 
tended these applications, ii. 77. — On the principles of their formation, dis- 
solution, &c. 99. 

D^btf observations on the method of executing land securities for, i. 21 1. — Of 
the voluntary security^ ib. — Of the involuntary security, 213. 

Directions for the culture of cottage gardens, i. 426. 

Districts into which Scotland generally is or may be divided, their number, 
counties included in, how situate, their extent, general features, proprietors, 
and most prevalent names, proportion in cultivation, crops, live-stock, &c. 
i. 10. — I. The arable district, ib. — 2. The southern, or pastoral division, 19. 
— 3. The south-west Lowlands, or manufacturing division, 25.-4. The 
central division, 31.— 5. The north-east Lowlands, 39. — 6. The west High- 
lands, 47. — 7. The north Highlands, 50. — 8. The Ebudes, Hebrides, or 
Western Islands, 54. — 9. The Northern Islands, 58. — General view of tho 
whole, 65. 

— particular account of the varieties, numbers, and value of the live- 
stock reared in the different counties, ii, 153. — Table of horses, cattle, an^ 
fihcep, in each, 186. 
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2Hvinons ef Scotland, particulars reiqpecting. — 1, Fob'tical, i. 1. — 2. Military, 
5, — 3. Financial, 4. — 4. Miscellaneous, 7. — Eccleaastical, ib. 

Draining^ observations on the importance of, as tli& first operation towards the 
improvement of flow-moss, ii. 15. 

Dumbartonshire, observations on the situation, features, proprietors, and preva- 
lent names, cultivation, crops, and live-stock of, i. 29. — Particular account of 
the varieties of live-stock reared iu, their numbers and value, iL 166 — 186. 

Dumfries-*shire, observations on the situation, features, proprietors, and preva- 
lent names, cultivation, crops, and live-stock of, L 21. — Particular account 
of the varieties of live-stock reared in, their numbers and value, ii 158—186. 

E. 

JEarfy Potatoes, report to the Highland Society respecting, i. 419. 

Jiast Lothian, or Haddingtonshire, observations on the situation, features, pro- 
prietors, and prevalent names, cultivation, crops, and live-stock of, L 14. — 
Particular enumeration of the varieties of live-stock reared in, their numbers 
and value, Ii. 155. 185. 

Hbudes, Hebrides, or Western Islands, their extent, situation, general fea- 
tures, proprietors, and most prevalent names, cultivation, crops, and live- 
stock, i. 54. — Enumeration and leading features of the principal ones stated^ 
92. — Particulars respecting the varieties of live-stock reared in, their num- 
bers and value, iL 178 — 186. 

I — obstacles to improvement which are local and chiefly limited to, ii. 395. 

Ecclesiastical Divisions of Scotland, enumeration of i^nods comprehended in, 
L7. 

Mgin and Nairnshire, observations on the situation, features^ proprietors, and 
prevalent names, cultivation, crops, and live-stock of, i. 44, 45. — Paitica- 
lars respecting the varieties of live-stock reared in, their number and value, 
ii. 172—186. 

Embankments, essential importance of a thorough knowledge of the construct- 
ing of, in a general system of improvement, ii. 151. 

Explanation of plates connected with Chap. IX. on Gardens, &c i. 465. 

— — — — of plates connected with Chap. XII. on Irrigation, ii. 156. 

Exports and imports of Scotland, table illustrative of the extent of, at different 
periods, ii. 242. 

Extent of waste land, and table illustrative of the state of, ii. 1, 2. 

Extracts from a paper read before the States of l^wedcn, in a general diet held 
at Stockholm in 1746 and 1747, enu'tled the Dutch Gold Mine, il 544. ' 

F. 

Eurm'dungt on the importance of as a principal article in ihe preparing of 

composite manure for ameliorating tlie soil, ii. 105. 
Farmers, a more particular account of their character in the difibrent counties, 

L500. 
JFarm-housc and offices, explanation of the plan of one adapted to a farm of 500 

acres of arable land, with engraving, i. 27"/. — Description of tlie smaller sorts 

•f, 280.-- Of Uie expense of building, according to the most approved plans in 
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(he arable districts, with plates, specifications, and estimifi^ i. 286.-^ Add^ 
tional hints regarding the construction of, 291* 
Parmingy on the expenses and profit of, i. SSS.-^^l. Statement of the prod jce, 
rent and expense, of cultivating a farm, in East LoChian, ib.—- 2. Of the ex- 
pense of cultivating arable land in Scotlattd, 337. 
■■ • I ■ on capital necessary for carrying on the operations of, i. 547. 

Parms, on tlie relative advantages of great and small, L 295. 
— — ^- consequence of attention in the size of, to thdr profitable o4x;upatioit, 

H.272. 
t'iars of Cl^kmannanshirti, with progressive averages df twenty, ten, and seven 
years, ii. 555. — Wheat, ib. — Carsc barley, 357. — Dryfield barley, 361. — 
Carse oats, 365. — Dryfield oats, 569. — Meal, 373.— Peas, 377. — Malt, 581. 
Fields, remarks on circumstances on which the size and shape of, otight prin« 
dpally to depend, i. 361. — 1. Extent ef the farm, ib. — 2. The nature of the 
soil and subsoil, 362. — 3. The rotation to be adopted, 565. — 4. Stock on the 
ferms, ib. — 5. Water, 364. — 6. Roads, ib. — 7. Elevation of the ground, ib. 
— 8. Pasturage, ib.-^— 9. Climate, 365. — Observations on a square form, ib. 
— on oblong form, ib. — ^necessary attention as to ui^ormity of soil in regu- 
lating the size of, 366. — additional remarks regarding the size and shape of, 
stated, 3G8. 
Fifiskirey observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 31. — Particular account of the 
varieties of live-stock reared in, their numbers and value, ii. 166 — 186. 
FigSy list of, for use iii succession, as furnished from his Grace the Duke of 
Buccleugh's garden at Dalkeith, i. 435. — List of different varieties cbieflj 
cultivated in Scotland, 448. 
Financial divisions of Scotland particularly described, i. 4. 
Firths and inlets of the sea, remarks on the benefits of, i. 177. 
Fisheries^ account of those that have attracted the most attention in Scotland, 

ii. 234. — Salmon fisliing, ib. — Herring, 235. 
Flonted Meadows, remarks as to tlie formation of, ii. 130. — Description of plates 

illustrative of the process of floating, 136. 
Flood-hatches, sluices, &c. On the best method of constructing, for the pur- 
poses of iiTJgation, ii. 150. 
Flooding, as one of the most expeditious and least expensive methods of re- 
claiming waste lands, ii. 17. — 1. Evidences of the salutary effects of, 18. — 
2. The plan to be adopted in reclaiming waste lands by, 20. — 3. The man- 
ner in which water operates in reclaiming waste lands, 22. — 4. All kinds of 
water are not equally fit for this purpose, 25. — 5. On the power of improving 
the quality of water for this purpose, 26. — 6. Season fittest for, 28. — 7 
Warping mosses and waste lands, 31. — Cautions and directions to be ob- 
served in, 36. — Conclusion, 37. 
Flooring of agricultural buildings, on the dififorent materials used for that pur- 
pose, i. £68. & 291. 
Flowers, notices concerning the taste for, so prevalent among the operative 
manufacturers at Paisley, with an account of the Florist Society instituted 
rhere, i. 4'J2. 
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Flowmoss, on draining, as Ihe firat operation towards the itnprerement of, ii IS. I 
remuks on its culUvation, and the best rotation of cropi adapted I 

fHi; ii. se. . 

Food, on Ihe nnnparstive quantitiea and fbIub of the diS'ereaC fcinds used a- I 

mong Ihe common people in Scotland, iL 435. 
Fortiti, particulars regarding the anlient state of, i. 4G5. 
Forest Trees, remarks on pruning, L 467. — Description 

vented for Ihe purpose, 468. 
Faiiii Manuret, as one of Ibe various substances applied for (fie amelioration of 

the Hul in Soolland, and Ihe success wtaicb has allended these appiicalioM, iL 

70. — Of the classes to which ibe various sahstanees properlf behiog, tbtir 

properties and effects, 8S. 
Freik-walcT Lakfs, partleuUr description of, i. IGS. 
FnUE, li»t of, for use in succession, from July lo July again, as generally 

ftimished from his Grace the Dule of Bucdeugh's garden at Dalkeith, i. 433; 
listofthe dlfierent varieties ciiiefly cultivated in Scotiand, 435, — 1. A[M 

pies, ib. — 3. Pears, 44a — 3. Flmns, 443. — 4, Cherries, 44S. — 5. Apricoti, 

44G. — 6. Peaches, ib.— 7. Nectarines, 447.— S. Figs, 448.-8. Grapes, ib^ 

la Gooseberries, it^ — 11, Currants, ib. — 19. Haspberries, ib, 
— liHof the principal Itinds cultivated in Clydesdale, i. 454.- in the Carss 

of Cowrie, 457. 

G. 

Callouiag, comprehending the counties of Kirkcudbright and Wigton, o1>ser> 
vatians on tiie situation, features, proprietors, and prevalent names, cultivm^ 
don, crops, and liie-stoclc of, i, S3, S3. — Particular enumeration of Ibe vi- 
liedes of live-slock reared in, and their value, H tCS — 1B6. 

Claa Itam^aciure, on the introduction of, and extent lo which carried, lif 
Scotland, ii. 29B: 

Ctosrberrici, list of different vaiii-ties chiefly cultivated in Scotland, 1. 448. 

Grni'n, preliminary ubsenntions la tables of the produce of, i. 370. — Wheat, 
37!, 373.— Bailey, 374, 37S,— Oats, 376, 377.— Abstract view of tiia vfhote,- 
378. 

Grapet, list of different varieties chiefly cultivated in Scotioid, L 44S. 

H. 

Jfamnct, general observations and description of different tinds used, L S5U 

Hall, acniuul of difTerent descriptions of, manufactured in Scotiand, ii. S84. 

Heiridei, or Wostem Islands, tlirar eitent, situation, general features, pr<>. 
prietors, and most prevalent names, cultivation, crops, and live-stock, L 54. 
— Enumeration and leading features of the principal ones stated, 9± — Par- 
ticulars respecting the varieties of live-stock reared in, their number and 
value, iL 178 — 186. 

-^ obstacles lo improvement which an 

393. — On Ihe means nf rcmnring tliem, 40 

HiSblaHds and Idandi of Scolhmd, account 

counties comprehended in, ihnir siluniions, 

TOI. II. II h 
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SnbdiTisSoM of, eimnerBtod, with ofaaervatioiM on the iMding featuvn of 
ead, f. 81-— 121.-— Farticulan lespcctiDg &• lire-stock roofed in, their nuow 
bers and value, ii. 175. — Table of horses, cattle, and sheep in, 186. 

Sighiands and Isiandt of Scotland, on those dMadeslo inqMnovement wfaidi are 
local, and chiefly linuted to, iL 395.— 1. The tenure of kmd in, ibb— 2. Stipula- 
tions in leases, servitudca, and casualties peculiar to, 396.-- A Want of proper 
accommodation for their cattle, 397.— -4. The want or seaicity of winter food 
for, 398. — 5. Overstocking thdr fiums, ib.— 6. Distanoe irom manures, and 
negleet of such as they have at hand, 399.-7. Want of prqper implements 
Of husbandry, 40a— 8. Tile roCatton of crops raised in, and the neglect of 
green crops in general, 401.— 9. Natural obstacles to the i mp i o v e ment of 
these districts, ib.— On the means of removing them, &e. 40S. 

ffiU-mo8s, or moor-soil, observations on ita euhivatioD, and the best votatfon of 
' crop adapted for, ii. 54. 

JSints regarding the real question of the oom-Iawi, ii 419. 

Msthouses^ observations on the improvement of, ke, L 45S. — Double trelUs 
- IWune, ib.— -Triple mieridian, 453.^— Furnaces, Hk 

ffusbandfy, general observations on implements of, and an account of ^ 
principal ones fcmncrly made use of in Scotland, L 348. 
■ account of James Small's improvonents on instrmncnts of, i 352. 

I. 

Jmplements of Husbandry^ general observations on, and an account of the prin- 
* dpal ones formerly made use of in Scotland, i. 348.— -Plough made use of in 
tiie Hebrides, 350.— The ristle, or nckle {dough, ib. — The Cascrom, 351.^— 
Harrows, ib.— Carts^ ib. — Account of James Small's improvements in mak- 
ing, 352. 

Imports and exports of Scotland, state of, at different periods, ii. 242. 

Inquiry concerning the origin and nature of peat>moss, ii. 2. 

Inverness' shire y observations on the situation, features, proprietors, and preva- 
lent names, cultivation, crops, and live-stock of, i. 48. — Particulars respect- 
ing the varieties of live-stock reared in, their number and value, ii. 175 — 186. 

Iron manufacture^ on the great extent to which carried in Scotland, ii. 286. 
— 1. In lock and hinge making.^-2. Card making; — 3; Tinsmiths. — 4. Gun 
making and cutlery, 287. 

Irrigation, on the necessary preparations for the purpose of, ii. 130. — Wears, 
dams, and flood-hatches or sluices, ib. — On the formation of floated mea- 
dovfs, ibr 

— — — description of the plates iUustmtive of different methods of conduct- 
ing the process of, ii. 136. — General directions for regulating the principles 
of, 146.— Remarks on the best method of conducting the practice of, 147. 

Kincardineshire^ or the Meams, olnervations on the situation, features, pro- 
prietors, and prevalent names, cultivation, crops, and live-stock of, i. 39. — 
Particulars respecting the varieties of live-stock reared- in, their number and 
value, ii. 170 — 186. 
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Kinroa anH Clackmdniiaiishire, observations on the situadon, featuivs, pro- 
prietors, and prevalent names, cultivation^ crops, and livo>stock of, i. 52 — 5. 
—Particular account of the varieties of live-stock reared in, their number 
and value, ii, 167 — 186. 

Lanarkshire^ or Clydesdale, observations on tiie situation, features, proprietors, 
and prevalent names, cultivation, cro^is, and live-stock of, i. 27.— Particular 
account of the varieties of iive-stodc reared in, their numbers and/Talue, 
ii. 165—186. 

Xand, remarks on the manner of becoming a security for ddrt, L 21 1. — Either 
voluntary, ib. or involuntary, 913. — On the value of, as a moans of politi- 
cal influence, 227. — Q;uestion respecting the utility of keeping in old turf 
or permanent pasture, illustrated and discussed, 397. 

■ ■ on the extent of, waste and cultivated, in Scotland, with table, illustra- 

tive of the state of, ii. 1 , 2.— On the improvement of, by the removal of moss, 
38. — with an account of a machine invented for facilitating the process, 49. 
— On the various modes of holding possession of property in, as affecting 
agriculture, i. 229. ii. 252. — On tlie folding of, upon temporary tenure. — 
Of lease, as alienable or personal — under restriction or free management- 
burdens, i. 237. ii. 260. — The tenures of leases a matter of primary import* 
ance to agriculture, ib. — Prescribed rules for the management of, i. 246. 
ii. 269. — Consequence of a proper si2e of farms to their profitable occupation^ 
i. 249. iL 272. — On the injurious consequences of a legal protection of ver- 
min to agricultural industry, i. 251. ii. 274. — Burdens affecting tlie lease- 
holder, ccmsiderations in regard to their effect on agricultural industry, i 25dL 
ii. 276. — On the obstacles to the improvement of, in the Highlands and Islands 
of Scotland, 393. — Observations on the means of removing these obstaclesy 
402. 
Landed Pro])erti/f on the state of, the tenures under which held, and the title- 
deeds by which originally given out, L 187.-^2. On the power and means of 
the disposal of, if not held under the fetters of an entail, 198. — On the power 
of ^sposal by settlement, 206. 

■ ■ I On the various modes of holding possesion of, as affecting 
agriculture, i. 229. ii 252.— By the division of commons, i 230. iL 253.— 
By holding, in runridge, i 231. iL 254. — By enclosures, L 232. ii. 255. — 
By straighting of marches, ib. — By winter herding, ib. — By unlimited pow- 
er of entail, i. 233. ii. 256. — By mortmain, i. 236. ii. 259. 

— ^— -^^ of holding upon temporary tenure. — Of lease as alienable or 



personal — under restriction or free management — burdens, i. 237. iL 260.— 
Prescribed rules of management, i. 246. ii. 269. 
Land ritrfits^ observations on the state of, in Scotland, L 186. — 1. Of the state 
of landed property, the tenures under which it is held, and the titie- deeds 
by which it b originally given out, 187. — Of the power and means of 
disposal of by sale, if not held under the fetters of entail, 198. — Of the 
power of disposal of, by settlement, 206. — Of land as security for debt, 
211.— Of leasehold property, 216. — Of the provision for the clergy an^ 
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Ifae support of the poor, L 222.— Of land as a means of political infliieneev 
227. — Conclusion, 228. 

Ztarch treCf pinut larix^ Lin. account of t}|e nioet remaikaUe in Scotland, i 485. 
Observations on the introduction of, into Scotland, 498,-r-TriaIs respecting 
the timber of, ib.-— On tanning with the bark of, 501. 

X«a, remarks on ploughing up of, i 389. 

Leasey on a method of executing, so as to constitute a title to land, i. 221. 

Letueholdert^ on the injurious consequences of a legal protection of vermin to, 
i. 251. iL 274.—- Considerations on the burdens aiTecting, L 253. il 276. 

JLeatekold property ^ interest of, in the advancement of agriculture, L 216. — 1. In 
relation to agriculture, 217.— 2. As a title to land, 221. 

Leoaes^ observations on the uses of, in Scotland, i. 309.— Elticidadons of the 
nature of the leasehold tenure, 312.— -On the covenants generally necessary 
in, 3£4k— Copy lease of a farm adapted to these conditions, 328.^ — the tenures 
of, a prunaiy matter of importance to agricultural improvement, iL 26a 

Jjegal divisicms of Scotland subdivided, L 1. 

Xsinetii comparative view of quantities of, manufactured in Scotland for sale, at 
different periods, ii. ^42.— Cloth, general abstract of the quantity and esti- 
mated value of, stamped, from the year ending 1st November 1728, to the 
year ending 1st November 1812, both inclusive, 315. 

XrMi of table apples, pears, and other tree firuits for use, in successioB, firom 
July to July again, as generally furnished from his Grace the Duke of Buc- 
cleuj^*s garden at Dalkeith, L 433.— Of the di£R!rent varieties chiefly culti- 
vated in Scotland, 435. — Of the principal sorts cultivated in Clydesdale, 454. 
—In the Carse of Gowrie, 457. 

Live'Stocky on the various kinds, numbers, and value of, in the different coun- 
ties of Scotland, il. 153.— Roxburghshire, ib. 185. — Berwickshire. 155. ib. 
— East Loihifin, or Haddingtonshire, ib.— rMid Lothian, or Edinburghshire, 
156. ib.— -West Lothian, or Linlithgowshire, 157. ib. — Peebles-shire, or 
Tweeddale, 157—186. — Selkirkshire, 158. ib. — Dumfries- shire, ib. — Crallor 
way, &c 162. ib.—* Ayrshire, 163. ib. — Renfrewshire, 164. ib. — Lanark, or 
Clydesdale, 165. ib —^Dumbartonshire, 166. ib. — Fifeshire, ib. — Kinross, and 
Clackmannanshire, 167. ib — Stirlingshire, 1G8. ib. — Perthshire, ib. — Angus 
or Forfarshire, 169. ib. — Kincardineshire, or the Mearns, 1 7a ib. — Aber- 
deenshire, 171. ib. — Banffshire, 172. ib. — Elgin, or Morayshire, &c ib. — 
Argyleshire, 175. ib. — Xnvemess-shirc, ib.—* Cromarty, and Ross-shire, 176. ib. 
— Sutherlandshire, and Caithness-shire, 177. ib. — llie Western and Northern 
Islands, &c. 178. ib. 

M. 

Maltingy brewing, and distilling, or the manu&cture of grain, consisting of 

several separate branches, ii. 295. 
Manufactures and commerce, comparative views of, at different periods, showing 

the progressive improvements in the conducting of, ii. 240. 
Jd^fiureSf or substances applied for preserving or augmenting the fertility of the 

soil, ii. 61. — 1. Of the soil in genera], and of what composed, its functions, 

^c. 63. — ?. pf the various substances applied for the amelioration of the soil 
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in Scotland, and the success which has attended these applications, ii. 70.—^. 
Classes to which the various substances employed as manures properly belong, 
their properties and effects, 86.«— 4. Concluding observations, 114. — Plan for 
ascertaining the effects of the different sorts, in promoting vegetation, 124. 

MeadowSy remarks on different species of plants in, and list of, i 385.— rWeeds, 
SS9. — On the formation of floated, ii. 130. — Description of plates illustrative 
of the practice of floating, 136. 

Meteorological Tables^ results of observations on with respect to. — 1. Hie baro- 
meter, i. 131. — 2. Thermometer, 132. — 3. Rain, 134. — 4. Wind?, 140. 

Mid LothiaUf or Edinburghshire, observations on the situation, features, pro- 
prietors, and prevalent names, cultivation, crops, and live>stock of, L 15.-— 
Particular enumeration of the varieties of live-stock reared in, and their 
value, ii. 156 — 185. 

Military divisions of Scotland, particulars respecting, i. 3. 

Minerals and fossils of Scotland, particular account ofy i. 154. — 1. Of the more 
valuable minerals, ib. — 2. Of the scarcer, 156. — 3. Precious stones and gems^ 
157. 

Mineral Waters of Scotland, particulars respecting those of greatest celebrity, 
i. 184. 

Minesj on the present state and abundance of, in Scotland, ii 233. 

Moss, peat, inquiry concerning the origin aiid nature of, ii. 2.— Flow, on th« 
draining of, 15. 

— the improvement of land by means of its removal, or floating off, ii. 
38. — 1. Account ^f the process on the moss of Kippen, 40.— 2. On Ihe 
moss of Kincardine, 42. — On the invention of a machine for facilitating the 
process, 49. 

— the best method of cultivating, and the proper rotation of crops adapt- 
ed for, ii. 53.— >1. Hill, or moor-soil, 54. — 2. Bent, ib. — 3. Flow, 56, — 4. Mis- 
cellaneous observations on the culture of, 59. > 

Mossesy and waste lands, on the warping of, ii. 31. — L The manner of warp- 
ing described, ib. — 2. The season fittest for warping, 32. — 3. The benefits 
derived from warping, 33. — Situations and soils suited for, ib. 

N. 

KcUural Meadows^ remarks on the different plants in, and list of, L 385.— > 
Weeds, 389. 

^ectarinesy list of, for use in siiccession, from July to July again, as gener^y 
furnished from his Grace the Duke of Buocleugfa's garden at Dalkeith^ 
1. 434. — List of such as are found to succeed best in Scotland, 447. 

North East Lowlands^ enumeration of counties consisting of, remarks on their 
situations, general features, proprietors, and most prevalent names, cultiva- 
tion, crops, and live-stock, L 39 — 46. — Particulars respecting the different 
varieties of live-istock reared in, their numbers and value, ii 170— 175.-r> 
Table of horses, cattle, and sheep in, 186. 

Northern Islands^ particulars respecting, i. 58.7-^iL 178. See Orkn^ and Sket* 
land* 
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North Highlands, counties consisting o^ temarks on their ^uadon^ genoad 
features, proprietors, and most prevalent names, cultivation, crops, and live- 
stock of, i. 50 — 54. — Particulars req[>«^ng the different varieties of live-stock 
reared in each county, their number and value, ii 176-8^— -Table of horses^ 
cattle, and sheep in, 186. 

Notices concerning the taste for flowers prevalent among the oparative manu- 
facturers at Paisley, with an account of the Florist Society i n sti t ut e d there, 
1.422. 

O. 

Oats, account of the seed and produce of, on a Scotch acre, and At value on a 
farm in the county of Clackmannan, i 576. 

Observations on the cottage gardens in the Carse of Gowri^ L 428. 

on the improvement of hot-houses, &c L 452L— Double trell& 
frame, ib.-~Triple meridian, 453. — Furnaces, ib. 

Obstacles to improvement which are chiefly limited to the Highlands and Isl* 
ands of Scotland, ii. 393. — 1. The tenure of land in those dbtricts, ib. — 
Allotments of land, C94. — Township possession, iU.— Runrig, 395^ — Steel- 
bow, ib. — Half-foot, 396. — 2. Stipulations in leases and servitudes, and ca- 
sualties peculiar to the Highlands and Hebrides, ib^-— Payment in kind, ib. 

. — Services^ 397.-*-3. The want of proper accommodation for their catde, lb. 
-—4. Want or scarcity of winter food, 398. — 5. Overstocking their farms, iU 
—6. Distance from manures, and neglect of sudi as Ibey have at hand, 399* 
•^7. Want of proper implements of husbandry, 400.—^. Rotations of crops 
raised in, and the neglect of green crops in general, 4^1.— -9. Natural ob- 
stacles to the improvement of these districts, ib. — Means of removing them, 
402.— 1. By the landlord, ib. — 2. By the tenants themselves, 404.— 3. By 
the cooperation of the Legislature also, 410. 

Old Turfy on the nature of, i. 391.— question respecting tibe utility of keeping 
land in, illustrated and discussed, 397.— Account of the breaking up of the 
Haughs of Hamilton, 409. & 418. — Comparative statement of the different 
rents, 411. 

■— — on the breaking up of, for tillage, i. 413. — 1. Clay, 414. — 2. Loam, 
416. — 3. Light soils, ib. — 4. Peat soils, 417. 

Orkney Islands^ their situation, extent, general features, proprietors, and most 
prevalent names, cultivation, crops, and live-stock, i. 58.— ^Enumeration 
and leading features of the principal ones stated, 1 1 L — Particulars respecting 
the varieties of live-stock reared in, their number and valu^ ii. 178 — 186. 

■ obstacles to improvement which are local, and chiefly limited to, 

393.— On the means of removing them, 402. 

P. 

paper J general remarks on the manufacture of, in Scotland, iL 285. 
J\'achcsy list ofy for use in succession, from July to July again, as generally 
furni&hed from his Grace the Duke of Buccleugh*s garden at Dalkeith, i. 
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434 —The different varieties chiefly cultxTated in Scotland, uearly in tiie 
order of ripening, 446. 

Penrs, list of, for use in succession, from July to July agun, as generally fur- 
. nished (rom his Grace the Duke of Buccleugh*s garden at Dalkeith, L 433* 
. — Dlfierent varieties chiefly cultivated in Scotland, 440. — Principal sorts * 
chiefly ailtivated in Clydesdale, 456. — In t^ie Carse of Go^'rie, 459. 

Peat-moss, inquiry concerning the orign and nature of, iL 2. — Account of some 
experiments tried relative to this object, 6. — Conclusions resulting therefrom, 
15. — Further queries naturally suggested, 14. — Sequel to the experimental 
inquiry into the nature of, 422. 

•>~-^. soity on the rotations of crops best suited for, witli observations on the pro- 
per method of its cultivation, ii. 53. — 1. Hill- moss, or moor- soil, 54. — 2. 
Bent- moss, ib.— ^ Flow-moss, 56, — 4. Miscellaneous pbs(Hrvations on the 
culture of^ 59. 

Peebles-shire^ or Tweeddale, observations on the situation, features, proprietors, 
and prevalent names, cultivation, crops, and live-stock of, i. 19. — Particular 
enumeration of the varieties of live-stock reared in, their numbers and value, 
ii. 157—186. 

Permanent pasture, question respecting the utility of keeping land in, illustrat- 
ed and discussed, i. 397. 

Perthshire, observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 35. — Particulars respecting 
the varieties of live-stock reared in, their number and value, ii. 168 — 186. 

Plan for ascertidning the effects of the different sorts of manures in promodng 
vegetation,, ii. 124. 

of a field, as proposed to be laid out for experiments on vegetation, ii. 129. 

Planting, laws regarding. — Scotch acts, L 492. — 1. Regulations, ib. — 2. Pu- 
nishments, ib. — British statutes, 493. — Statutory presumption, 497.— -Re- 
marks respecting the best mode of, and other interesting subject^ 503. 

Ploughing up old leas, remarks on, i 383. 

Ploughs, description of one made use oi in the Hebrides, i. 350. — The ristle, 
or sickle, described, ib. 

account of James Small's improvements in making, i. 352. — Descrip- 
tion of, 358. 

Plums, list of, for use in rotation, as furnished from his Grace the Duke of 
Buccleugh*s garden at Dalkeith, i. 434. — Different varieties chiefly cultivat- 
ed in Scotland, 443.-»List of the principal sorts cultivated in Clydesdale, 456. 
— In the Carse of Gowrie, 460. 

Political divisions of Scotland, particulars respecting, i. 1 — ^7. 
■ economy of Scotland, preliminary observations to the consideration 

of those circumstances connected with the improvement of a country which 
depend on legislative authority, or public encouragement, ii. 189. — 1. Of in- 
dustry in general, and the classes into which it may be divided, 1 95. — 2. Of 
agricultural industry, and the means of promoting it, 200. -3. Of the pro- 
ducing industry of mines and fislieries, 232. — 4. Of manufactures and com- 
merce, 240. — 5. Of the poor, 243. — 6, Population, 251. — 7. On the various 
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modes of holding possession of property in land, as affecting agriailture, S52. 
— 8. Of holding land upon temporary tenure. — Of lease, as alienable or per- 
sonal — under restriction or free management— Burdens, 260. 

Potttical Economy y account of the secondary or less important manufactures, 
ii. 280. — 1. Silk, ib. — 2. Calico-printing, dying, and bleaching, ib. — 5. Hats, 
284. — 4. Paper, 285. — 5. Iron, 286. — 6. Copper, lead, tin, brass, silver, &c. 
288. — 1. Manufacture of articles in which timber is chiefly employed, 290.— 
8. Tanning, 294. — 9. Malting, brewing, and distilling, 295. — 10. Sugar re- 
fining, 296. — 11. Pottery, 297. — 12. Glass, 298. — 13. Soap, candles, and 
starch, ib. — 14. Culinary salt, 299, — 15. Tobacco and snuff, 300. — 16. Combs 
and spoons, 5014 — 17. Coal, lime, and mi^ble, 302. — 18. Mi sc ell a n eous ar- 
ticles, 507. 

• general abstract of the quantity and estimated value of linen doth 

stamped for sale in Scotland, from the year ending 1st November 1728 to the 
year ending 1st November 1812, both inclunve, ii 515. 

■ ' — sketch of the economy of a cotton-mill with 68 mule jeanies, contun- 



ing 20 spindles, and every other article on the most improved plan ; the whole 
driven by a steam-engine of 20-horse power, ii. 517. 

account of the number of vessels, their tonnage, number of men, &c. 



from the year 1801 to the year 1811, iL 550. — Abstract of the whole, 54a 

— abstract of the constitution and otjects of the Bank of Scotland, ii* 
541. — The British Linen Company, 459. 

extracts from a paper read before the States of Sweden, in a general 



diet held at Stockholm, in 1746 and 1747, entitled the Dutch Gold Mme, 
ii. 544. 

an account of the principal roads in Scotland, ii. 545. 

on bridges, with explanations of the properties essential to, when well 



formed of wood, iron, or stone, ii. 547. 

the fiars of Clackmannanshire, with progressive averages of twenty. 



ten, and seven years, ii. 355. — 584. 

on benefit societies, the advantages resulting from, &c ii 385. 



maxims regarding llie importance of agriculture, and the means of 

promoting its improvement, ii. 414. — Postscript, 415- 

TooVy of Scotland, remarks on the manner of supporting, i. 225. 

•*— ' observations on the state of, ii. 243. — 1. Funds of supply, 245.-^2. The 
providers of the fund, ib. — 5. The administi'ators of the fund, 246. — 4. The 
rights of the poor to maintenance, 247. — Rates, remarks on the state of, i 521. 

population of Scotland, table of, ii. 251. 

Potaloes, report to the Highland Society respecting early, i 419. 

Pottery, account of the different branches, and extent to which carried in Scot- 
land, ii 297. 

Products, on the price of, compared with the expense of rusing them, ii. 187. 

Property, on the various modes of holding, in land, as affecting agricidture, 
ii. 252. 

iV2fTj?'ng forest trees, remarks on, i. 4C7.-^escription of an instrument invented 
for the purpose of, 468. 
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Q. 

Ciuestion Vespecting the utility of keeping land m old turf, or permanent pas~ 
ture, illustrated and discussed, 1.397. 

' - respecting the corn-laws, stated, ii. 419. 

R. 

Kaspberries, list of different varieties chieflj cultivated in Scotland, i. 44^. 

JRenfrewshire, observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 26. — Particular account of tho 
varieties of live-stock reared in, their niunbers and value, ii. 164— -186. 

Report to the Highland Society respecting early potatoes, L 419. 

Rivers of Scotland, particulars relating to the principal, i. 160. 

Roads of Scotland, account of the prindpid, and the improvements of, ii. 945. 

Roofs for agricultural buildings, account of various materials used for cover- 
ing^ L 262^— Construction of arched, with plate, and estimate of the expense^ 
274.— -Description and estimate, of paper, vidth a plate, 279. 

Rotation of crops best suited for different genera of j^t-soil. With remarks on 
the cultivation of, iL 55.— •!. Hill-moss, or moor-soil, 54. — 2, Bent-mosS| 
lb.— 0. Flow-moss, 56.-4. Miscellaneous observations on mos§ culture, 59. 

Rasburgh^ire^ observations on the situation, features, proprietors, and preva- 
lent names, cultivation, crops, and live-stock of, L la — Particular enumenH 
tion of the varieties of live-stock reared in, theif numbers and value, t|^ 
153—185. 

a 

Sdottk Ads regar£ng planting, account of, i 492. 

Selkirkshire^ observations on the situation, features, proprietors, ^md pmMnC 
names, cultivation, crops, and live-stock of, i 20.— Particular enumanHooi 
of the varieties of live-stock reared in, their numbers and value, iL 158— '186. 

SUk manufacture, on the considerable extent to which carried at one period ia 
Scotland, ii. 280. 

Sheriffdoms of Scotland, on the present state of, L l.-^^l. Tabte of counties 
composing. — 2. Number of sheriff-deputes.— 3. Their salaries.— 4. Number 
of substitutes. — 5. Square miles of territoiy : And, 6. Number of peofrfo 
under the respective jurisdictions, 2. 

Shetland, or Zethmd Islands, the situation, extent, general fealures, proprie^ 
tors, and most prevalent names, cultivation, crops, and live-stock of, i. 61.— 
Eniuneration and leading features of the principal ones stated, 1 16. — Par* 
ticulars respecting the varieties of live-sto^ reared in, their number and 
value, ii. 178 — 186. 

■ obstacles to improvement which are local, vnd chiefly limited to, ii. 

393. — On the means of removing them, 402. 

Ship'buildingt on the extent to which carried in Scotland, ii. 293. 

Shipping of Scotland, state of, in 1800, n. 242, 

Smally James, account of, and his improvements iu making inttrumenta of 
husbandry, u 358. 
rou lu I i 



^9 JKBSX TO AmiSDlX. 

finuff, on the manufacture and consumption of, iL 300. 

Soap, candles, and starch, on the extent to which the manufacture of^ Is etmofii 
' in Scotland, 41. 298. 

Societies, on the benefit and advantages resisting from, and their tendency to 
promote good conduct among the lower orders of society, ^ SS^.'^'^Regula- 
tions of one instbuted at Castletown, in the county of Caithness, 386.— With 
respect to-^1. Admission of members, ib. — 2. Times of meeting, 587.-3. Elfco- 
tion of office-bearers, ib. — 4. Collections, 388. — 5. Fund, lb.— 6. Box, ibur-> 
7. Benefits, 989.-'-8. No benefits, ib.— 9. Fines, 390— la Of the society in 
general, 391. 

' Flan of one for promoting agricultural improvement, to be consti- 
tuted by a royal or parliamentary diarter, ii. 417. 

Soil, on manures, or substances applied for preserving or augmenting the ferti- 
lity of, ii. 61. — I. On the general nature of, and of what o(nn2>06«d, its func- 
tions, &C. GSj-'^, Of the various substances applied for the ame]iorati*n ci^ 
and the success which has attended these applications, 70.— 9. Of the dasses 
to which the various substances employed as manures pnqperiy belong, their 
properties and effects, 86. — 4. Concluding observations, 114. 

Southern, or Pastoral Division of Scotland, enumeration of counties included 
in, remark# on their difierent situations, generpil features, proprietors, and 
most prevalent names, cultivation, crops, and live-stock of, L 19— 24.-^Parr 
ticulars respecting the different varieties of live-stock reared in each county, 
their numbers and value, ii. 157 — 163. — ^Xable of the number of horses, cat- 
tle, and sheep, 186. 

South-west Loivlands, or manufacturing division of 3cotland, enumeration of 
counties composed of, remarks on their different situations, general features, 
proprietors, and most prevalent names j cultivation, crops, and live-stock oi, 
t 25-^1. — Particulars respecting the different varieties of live-stock reared 
in, their numbers and vcdue, ii 163 — 166. — Table of \he number of horses, 
cattle, and sheep in each, 186. 

Stirlingshire, observations on the situation, features, proprietors, and prevalent 
names, cultivation, crops, and live-stock of, i. 34. — Particulars respecting 
the varieties of live-stock reared in, their number and value, iL 168 — 186. 

Substances applied for preserving or augmenting the fertility of the soil in Scot- 
land, particularly enumerated, with remarks on the success which has attend- 
ed these applications, ii 61. — Of the classes to which they properly belong, 
their properties and effects, 80. — Concluding observations, 114. 

Sugar refining, on the commencement and success of, in Scotland, ii 296. 

"Sutherlandshire, observations on the situation, features, proprietors, and preva- 
cnt names, cultivation, crops, and live-stock of, i. 52.— Particulars respect- 
jjg the varieties of live-stock reared in, their number and value, ii 1 7 7— 186* 

T. 
Tanning, on the using of larch bark for the purposes o^ i 501. 

,..«_ or the manufacture of hides into leather, account of the extent t^ 

which carried in Scotland, ii. 294. 
Taxation of leaseholders, remarks on the inequality of, i 253. & ii 276. 
9r«^f5, considerations as to a fair an^ impartial levy of, I 253. & ii 276* 
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Tiliagey on breaking up old turf for the purposes of, i 417.— 1. Clay, 414.— 
2. Loam, 416.— 9. Light soils, ib.-<-4. Peat, 417. 

Tithes and Poor-ratesy observations on the state of, in so far as they are ap- 
plicable to Scotland, i. 253-319.— and the discouraging consequence o^ \q 
'Agriculture, il 276. 

Tobacco and Snuff, on the manufacture and consumption of, fi. 300. ■ 

Trees, annual increase of, at the Bum, the estate of Alexander Brodie, Esq. 

' in Kincardineshire, for a period of eight years, i 481. — Measurement of 
thirteen, in the lawn of Callander, near Falkirk, 482. — Account of some of 
the most remarkable in Scotland, 484. — Conununication respecting the best 
mode of planting, and other interesting suljects, 503. 

Turf, on the nature of old, i 591. 

V. 

Vegetable Manure, on the importance of, towards ameliorating the soQ, ii. 100, 
Vegetation, plan for ascertaining the effects of the different sorts of manures iu 

promoting, ii 124. 
— plan of a field as proposed to be laid out for experiments on, it 129* 
Vermin^ considerations on ihe injurious consequences of a legal protection of, 

to the agricultural industry of leaseholders, L 251. & iL 274. 
Vessels, an account ef the number of, their tonnage, number of men, &c. from 

1801 to 1811, U. 330.— Abstract of the whole, 340. 

W. 

Watts of agricultural buildings, of the i;naterials employed in forming in rarious 
districts, i 257. 

Warping mosses and waste lands, ii. 31. — 1. Description of the process, ib.— 
2. The season best fitted for, 32.-3. The benefits derived from, 55, — Oj^ 
the situations and soil best suited for, ib. 

Waste-land, on the extent of, in Scotland, iL 1. — Table illustrative of the ezo 
tent of, 2. 

WasUrlands, on flooding, as one of the most expeditious and least expensivo 
methods of reclaiming, iL 17.— 1. Evidences, of the salutary eff*ects of flood* 
ing, 18. — 2. Flan to be adopted in reclaiming by flooding, 20. — 3. Of the 
manner in which water operfites in ^reclaiming, 22.-4. All kinds of water 
are not equally fit for this purpose, 25. — 5. On the pOWer of improving the 
quality of water fpr tjbe purpose of ^ooding, 26.-6. The season fittest for 
flooding, 28. — T, Warping ij^osses, &c 31.— 8. Cautions and directions^ be 
observed in flooding, 36.-^Conclusion, 37. 

Water, on the means of improving, for tlie use of ijirpierB and cottagers, with 
a draft of the apparatus, \, 28^. — For the purpose of flooding, &c. ii 2S. 

Waters of Scotland, particular description of the principal, L 160l — 1. Rivers, 

ib. — 2. Fresh- water lakes, 168 3. Of firths, or inlets of the sea, 177. — ^ 

Mineral waters, 184. 

Wears, dams, and flood-hatches or sluices, on the best method of constructing^ 
for the purposes of irrigation, iL 130. 

Weeds, list of such as grow natorally in the meadows of Scotland, i. 389. 



2tf IS^XX TO AP7BKDIZ. 

tTetlem Islands, particuUrs respecting, L 54. — ^u. 178. See Ebudet, or JBehrites^ 

West Highlands, comprehending the counties of Argyle and Inveitiess, ze- 
rnvka on their utnation, general features, proprietors, and moat prevalent 
names, cultivation, crops, and live-stock of, i. 47 — 49.— Particulars respecting 
the different varieties of live-stock reared in, their numbera and value, ii 175, 
'176<— Table of iMtrses, cattle, and sheep in, 186. 

Wiat'Loikian, or Linlithgowshire, observations on the situation, features, pro* 
prietors, and prevalent names, cultivation, crops, and live>-stock of, L 17.— 
^ Particular enumeratieifc of the varieties of live- stock reared in, their numbers 
and lalue^ iL 157 — 185. 

Wheat f account of the seed and produce of, on a Scotch acre, and the value on 
a farm, in the county of Clackmannan, i. 372-^.— account of an extraordi- 
nary crop of, 384. 

WhUe^ Thomas, Esq. his letter respecting tanning with larch baxk, i. 501. 

Woods and forests, particulars regarding the ancient state of, i 465« ^ ' 
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